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The Refrigeration Industry 


Co-operation of Manufacturers and Agents 


NE result of the war has been to 
diminish the effectiveness of in- 
dependent individual effort. From 
the higher command down to the fitter’s 
bench it is recognised that only properly 
co-ordinated activity is likely to lead us 
anywhere. Industry in particular has 
learned this lesson, with the result that 
there is a growing tendency to strengthen 
trade associations by making them more 
and more representative of their branches 
and for the associations to work in con- 
junction where their interests point the way. 
Another potent factor in the situation is 
the natural desire of Government Depart- 
ments, by whom all our activities are now 
governed, to deal with organised repre- 
sentative bodies rather than separate 
companies or individuals. 
Rapid Action 
The latest example of this movement is 
presented by the Commercial Electric 
Refrigeration Association, details of whose 
reconstitution are given in this issue. 
This important development originated in 
meetings between manufacturers and 
service agents, called merely (using this 
word in a comparative sort of way) to 
discuss means of saving petrol and rubber 
in the servicing of refrigerating plant. 
A scheme was evolved to avoid dupli- 
cation and overlapping, and it occurred 
to the parties that as they had got to- 
gether in this matter there were other 
directions in which mutual benefit would 
. derived from co-operation between 
them. 


Swift action followed and in about two 
months from the date of the original 
meetings, plans had been prepared and 
approved by representatives of the branches 
concerned—the machinery manufacturers, 
the insulation contractors. and the dis- 
tribution and service agents. 

The scheme provides for separate 
sections for each of the three groups. 
These will be self-governing in_ all 
internal’? matters, but will be closely 
federated under the general Council of 
the Association which will deal with 
matters of policy and of general concern. 


Possible Expansion 

It is the intention of the Association to 
cover the mechanical refrigeration field 
‘* in its broadest sense.”” When introducing 
the scheme last week Mr. E. G. Batt, who 
is continuing in the position of chairman, 
said that the word “electric” had been 
retained in the title because the present style 
was already so well known to Government 
Departments. At the same time it was 
not intended that this should limit the 
Association’s activities in any way. Further 
sections may be formed as time goes on. 

We agree that it is most desirable that 
the scope of the Association should be 
comprehensive, but we may also hope that 
the preservation of the original title is not 
without a certain significance. 

Already refrigeration is one of the 
principal supports of modern civilisation : 
this country at least could not continue to 
exist without it. The industry is capable 
of immense expansion and it must continue 
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to be of increasing interest from the 
electrical point of view. In this, as in all 
other phases of modern life, electricity 
must make an important contribution. 


THERE is every indication 
The that the electrical in- 
Red Cross dustries welcome the 
Appeal 
trical Industries Red Cross 
Fund Appeal as a means of expressing 
their appreciation of the splendid work of 
the Red Cross and St. John Organisation 
for the Forces and prisoners of war. 
Although the industries have been 
thoroughly covered by the appeal there 
may be some people who have not had a 
copy with the accompanying deed of 
covenant form. These may be obtained 
from the Joint Secretaries, Electrical 
Industries Red Cross Appeal, c/o The 
British Electrical Development Associa- 
tion, 2, Savoy Hill, W.C.2, to whom all 
correspondence should be _ addressed. 
Contributions and deeds of covenant 
should go to the Electrical Industries Red 
Cross Fund, St. James’s Palace, S.W.1. 


THE doctrine that a 
Rural Service supply undertaking sells 


electrical service rather 
than electricity as such has especial force 
in its application to agriculture. It is not 
the price per kWh that ought to count 
most, but the value to the farmer of what 
electricity can do for him. That value is, 
in most cases, very high, as Mr. Cameron 
Brown shows on a later page. The main 
point is that the fullest advantage can be 
taken by the farmer of electrical facilities 
only through his being kept advised by 
specialist consumers’ engineers of what 
research has to offer him. 


GriD tariffs were 

C.E.B. Charges originally framed to be 
operative over a term of 

years. As a result the Central Electricity 
Board has been able to hand on to the 
undertakings from the outset a due 
proportion of the economies to be expected 
in the latter part of the period. The 
budgetary period for the Mid-East England 
Central Scotland and South Scotland areas 
ended with the old year and a set of new 
grid tariffs would normally have been 
drawn up. The method of “ averaging 
out’? would, however, involve a large 
amount of detailed investigation (which 
could hardly be undertaken while the war 


inauguration of the Elec- 
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lasts) before a reliable estimate could be 
made of the generating position some 
years hence, even if future conditions of 
electricity supply were clearer than they 
are now. In the circumstances the endorse- 
ment by the Electricity Commissioners 
of the Board’s proposals to carry on with 
the existing tariffs for a further three 
years would appear to be the most 
practicable arrangement. 


ALTHOUGH the Bingley 
Urban District Council 
withdrew from the 
National Joint Board for 
the Electricity Supply Industry last year 
the National Arbitration Tribunal has 
decided that the Council shall observe the 
terms of the N.J.B. schedule in respect of 
two of its employees regarding whose 
salaries there was a dispute. The Tribuna!’s 
award is dealt with on another page of 
this issue. With regard to a third em- 
ployee, a meter engineer, who was held 
by the E.P.E.A. to come within the scope 
of the schedule, no award was made, 
the Tribunal suggesting, in effect, that the 
matter should be settled between the 
N.J.B. and the N.J.I.C. for the industry. 


Any doubt as to whether 

Flameproof static pressure can be 
Casings regarded as a true gauge 

of the ability of flameproof 

enclosures to resist internal explosion has 
now been officially set at rest by investiga- 
tions into the subject by the Mining 


The Bingley 
Award 


Research Board (see note in this issue).’ 


Manufacturers can therefore put their 


-trust in hydraulic or pneumatic pressure 


tests to give the correct factors of safety, 
at any rate within the range of cubic 
content required for electrical apparatus. 


ALTHOUGH a_ well- 
thought-out method of 
standardising the bases of 
electricity supply _ tariffs 
would be desirable, it is 
most important that regard should be paid 
to the general effect of doing so on all 
classes of consumers. Mr. F. S. Naylor, 
who writes from experience of the effect 
of the price of electricity on steel pro- 
duction, points out the need “to charge 
what the traffic can bear’, or, as it might 
be put more acceptably, if more cum- 
brously, ‘‘ not to charge what any class of 
traffic will not bear,” the aim being to 
promote the greater use of electricity. 


What the 
Traffic 
Will Bear 
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Electrifying the Railways 


The Effect of Implementing the Weir Report 


HE subject of elec- 

trifying the main- 

line railways of 
Great Britain was thoroughly ventilated 
by the Weir Committee in 1931, but this 
Committee’s recommendations were shelved 
until the President of the Institution of 
Electrical Engineers re-opened the subject 
some weeks ago in his inaugural address. 
The summary of the financial and load aspects 
of a suggested ten-year plan after the war. 
given in these columns recently (see 
Electrical Review of December 4th, p. 712), 
is here supplemented by a more detailed 


By G. O. 


M.Eng. 


for complete electrifica- 
tionon the bases of the 
then estimates, resulting 
in a return of 6-7 per cent. on the capital 
expended upon the conversion. | 

The electrical working costs were estimated 
at £32,000,000 per year against £524 million 
for steam. Ailowing for obsolescence and 
other charges, the net saving was £174 
million, on £524 million, or exactly one- 
third. Thus, the savings on working costs 
would cover more than twice the present 
gilt-edged or trustee stock returns. However, 
if—-as in 1931—the 6-7 per cent. return is not 
attractive enough for the railway 


McLean, 
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companies or financiers and 10 per 
cent. be aimed at, the difference could 
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be made up by a Government sub- 


ELECTRIC 


sidy of £10,000,000 a year. Alter- 


= 
= 


natively, if this amount had to be 
obtained from freight and passenger 


receipts, it would mean an increase 


20) iy 


SPEED IN MPH, 


of less than 5 per cent., using the 


Weir Committee’s figure of £215 


million, gross receipts, as basis. 


80 
TIME IN SECONDS 


The speedier service of electric 
200 traction is second only to the 
financial aspect. The value of 
speed superiority, however, may 


not be properly appreciated, especi- 


ally as we in this country have 


had something to be proud of in 
our steam locos with their record- 


breaking runs. Although the over- 


whelming advantages of electric 


DISTANCE IN MILES 


= 


traction for suburban and _ inter- 


80 100 120 
TIME IN SECONDS 


Fig. |.—Speed-time and distance- 
time curves for an_ inter-urban 
line (L. & Y. Rly.) 


scrutiny of the whole question. 
The financial aspect has been 
put first deliberately, as there 
is no question of trying to assess 
the monetary value of such »~ 
amenities as comfort and cleanli- 

ness and then basing a case on 
such hypothetical values. Besides 
considering the general feasibility 
of railway electrification, the 
Weir Committee employed ex- 
perts to make detailed estimates 
of two projects, viz. : 492 miles 
on the L.N.E.R. and 193 miles on. the 
L.M.S., and then gave an analysis of costs 


Metrovick 1,860-HP, 1,500-V DC mixed traffic locomotive for 
the L.N.E.R. Manchester-Sheffield electrification 


urban traffic have been recognised (but 
not yet adopted as much as they might 
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be) by the railway authorities, it is worth 
while by graphical means to stress how 
large looms this speed factor—and more 
particularly what we call the ‘ schedule 
speed’ or mean speed over the whole 


Three-quarter front view of 88-ton 1,240-HP main line 
express locomotive (English Electric Co.) for the New 


Zealand Government Railways 


run, including stops—as contrasted with 
the crest speed. 

Fig. 1 (a) and (+) shows speed-time and 
distance-time curves for electric and steam 
passenger trains on an_inter-urban line 
(Lancs and Yorks Rly). Owing to superior 
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acceleration, namely, | mile per hour per sec. 
against 0-4 mile, the electric train reaches 
a ‘crest’? speed of 48 MPH in 84 sec. 
and covers the distance between stops of 
1-32 miles in 138 sec. The steam train is still 
accelerating after 138 sec., which 
is 132-5 per cent. of the electric’s 
time. The scheduled stop being 
20 sec., the comparative schedule 
speeds are 30 MPH (electric) and 
23:3 MPH (steam). 

Where the run is 100 miles 
between stops, the high acceleration 
of the electric and the consequent 
saving of 40 Seconds in the first mile 
(compare fig. 15 curves) will not 
have any appreciable effect on the 
total time, but the fact that the 
electric locomotive does not carry 
its own power generator does make 
a big difference. 

Though gradients are not severe 
in this country, they do affect the 
speed of steam locomotives. This 
is illustrated in fig. 2, which shows 
the upper portion of a gradient 
profile of a 50-mile section of a 
main line (reproduced by courtesy 
of the chief engineer, L.M.S.) with 
place names omitted for security 
reasons. A speed record of a non- 
stop express on this section is not 
available, but the published time- 
table allows the schedule speeds of a 
fast passenger service to be deter- 
mined and these are shown in the lower 
section. The variation in distance between 
stops somewhat masks the effect of the 
gradients as at runs marked “ A,” but electric 
traction scores heavily on these short runs 
owing to superior acceleration. 
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GRADIENT PROFILE 
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Fig. 2.—Gradient profile of main line (L.M.S.) 
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Sections “ B” and “ C,” 7-4 and 5 miles res- 
pectively, are long enough runs to be 
relatively uninfluenced by the acceleration 
factor and have opposite gradient signs. The 
longer up-gradient run (the stiffest 
climb on the whole line) has a scheduled 
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electricity in general apply with equal force 
to railway electrification. Comfort, heating, 
ventilation and upholstering could all be 
improved out of the reduced upkeep costs 
of these items. The Weir Committee 
stressed the savings possible due to reduction 

in personnel. This 


point is illustrated 


in the photograph 


of four locomotives 


manned one 


driver hauling a 


Fig. 3. — Railway 


load superimposed _ 


on grid load 


PERCENTAGE OF GRID WINTER LOAD 


heavy goods train 
on the South Afri- 


can Railways. 


We come now to 


20 24 


the question of 
supply ofelectricity. 


speed of 27-5 MPH. The slight down- 
gradient run “ C”’ has a scheduled speed of 
42-9 MPH—or over 50 per cent. better than 
“B.” The speeds of a non-stop express 
would be much higher, but there would be 
speed variations on the different gradients - 
which would be considerably smoothed out 
with electric traction. 

The electric locomotive can 
draw on the power station for the 
extra power required to main- 
tain its speed. Because of its 
greater tractive effort per ton 
weight, the electric can be de- 
signed for a_ higher _ speed. 


Four Metrovick 1,200-HP loco- _ 

motives coupled together and 

operated by one crew on the 

South African Railways. Line 
voltage 3,000 DC. 


Express passenger services could 
therefore be run at 75 MPH 
instead of 60 to 65 MPH. The 
improvement freight-train 
speeds would be even more 
notable, because in addition 
there would be the elimination 
of a great deal of idle time in 
sidings, as the nearer the goods- 
train speed is to passenger- 
train speed the less is the 
need for going into sidings to clear the line. 
A pre-war average figure for a goods loco 
was 106 route miles a day of 12 hours under 
steam. Summarising the speed question we 
can confidently predict a 30 to 40 per cent. 
improvement in inter-urban schedule speeds, 
15 per cent. for main-line passenger traffic 
and 25 to 30 for freight traffic. 

The cleanliness and comfort amenities of 


The Committee 
gave as its considered opinion that the Central 
Electricity Board should be responsible for 
this, even providing and equipping the DC 
substations. On this basis, the Board advised 
the Weir Committee that the price for power 
would be 0-5d. per kWh and when the 
demand reached 6,000 million kWh_ per 


annum, it would probably fall to 0-475d. 

Using the traffic basis of 100,000 million 
ton-miles ‘and an average consumption of 
50 kWh per ton-mile, an annual consumption 
of 5,000 million kWh is obtained. A load 
factor of 50 per cent. would mean an additional 
demand on the grid of 1,150 MW and, 
allowing for some diversity with existing load, 
new plant (for generation and for substations 
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for converting to 1,500 V DC) of 1,000 MW. 

In fig. 3 the estimated railway load is 
superimposed on the grid load. For obvious 
reasons, pre-war Statistics have to be used, 
afid the 1938 typical week-day curves for 
summer and winter, given by Mr. Johnstone 
Wright (chief engineer, C.E.B.) in his I.E.E. 
presidential address, are shown in full lines. 
Though the dotted lines, indicating the 
effect of adding the railway load, look 
dissimilar from the basic lines, there are a 


few salient points worth noticing. For 
instance, most of the goods traffic is run 
at night, as well as some of the long-distance 
passenger and mail traffic. Another point is 
that the suburban traffic starts before the 
morning industrial peak and eases off after 
the evening peak and so the existing peaks 
are broadened. There will be some diversity 
between working hours and therefore between 
peak times in various parts of the country 
which will help the national load curves. 

A final point is that in summer rail traffic 
is greater than in winter, which has a most 
beneficial effect on the annual load factor. 
The graphs show that, whereas the grid 
week-day load factors were 60 and 62 per 
cent. in summer and winter respectively, the 
addition of the railway load has brought these 
daily factors up to 80 and 65 per cent., which 
will affect advantageously the supply costs and 
efficiency of existing stations. 


Saving of Coal 


With regard to fuel economy, the pre-war 
coal consumption by the railways was 12 
to 14 million tons a year. The Weir Com- 
mittee used a figure of 134 million tons for 
a traffic of 114,000 million ton-miles. 
Reduced to a traffic basis of 100,000 million 
ton-miles as above, the steam-locomotive 
consumption would be nearly 12 million 
tons. Though it would be justifiable to 
assume the new stations to have a minimum 
thermal efficiency of 26 per cent., giving a 
coal consumption of 1-3 lb. per kWh with 
coal of 10,000 BThU per Ib., a figure of 
1-4 lb. per kWh sent out will be used 
(mean of pre-war Class A and B stations). 
If the 5,000 million kWh were measured at 
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the station busbars, the coal consumption 
would be 3-12 million tons. If the 50 
Wh per ton-mile were considered at the 
locomotive, 15 per cent. being allowed for 
distribution and conversion losses, the coal 
consumption would be 3-6 million tons. 
The coal saved would be at least 84 million 
tons a year. 

Finally, since it may be thought that the 
savings in coal and loco personnel will mean 
less. employment, it should be realised that 

the £360 million 
capital expenditure 
in ten years would 
mean: employment 


English Electric 
motor coach and 
trailer unit in 
service the 
Wellington - John - 
sonville line, New 
Zealand Govern- 
ment Railways 


for 108,000 men for 
those years, and 
then the benefits 
of electric traction would result in heavier 
traffic, necessitating the absorption of the 
labour. A_ ten-year plan _ is 
advocated in preference to a_ twenty-year 
plan because of the increased costs with com- 
bined steam and electric traction, this being 
clearly shown in the second special investi- 
gation carried out for the Weir Committee. 
My thanks are due to the two companies 
which kindly supplied the photographs, but 
which are not responsible for the views 
expressed in this article. 


Swedish Plant Extensions 


HE capacity of the large Krangede hydro- 
electric power station, first commissioned 
in July, 1936, will shortly be increased. 

In 1938 three sets of turbines and generators 
were completed with a total rating of 105,000 
kW, and in 1941 the machinery was utilised to 
such an extent that the production for the year 
was 982 million kWh. From the outset the 
power-house was intended for six units ol! 
35,000 kW each and the fourth and fifth are 
now under, construction, 

The Krangede company also expects to 
complete the Gammelange power station, 
situated south of Krangede, with a total capacity 
of 40,000 kW, by the beginning of 1944. 

The company has acquired several rapids and 
waterfalls. At Aggfors on the Indalsiilven 
River (just below the Jarpstré6mmen power 
works constructed by Stockholm municipality) 
a power station of 28,000 kW is po Ams and on 
the Faxalven River a station of 150,000 kW will 
be built at Storfinnforsen. No date for the 
commencement of the two last-mentioned con- 
structions has yet been fixed, but if they are 
carried out the Krangede company will be able 
to raise its output to 2,500 ‘aillion kWh a year. 
—Reuter’s Trade Service. 
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fs oned Tariffs An argument against standard 


national tariffs and a case for a 

set of tariffs of the same form 

with prices zoned for different 
parts of the country 


By F. S. Naylor, 


B.Sc., M.I.E.E., A.C.G.I. 


ECENTLY published tariff proposals 
R have usually missed a major point that 

has probably contributed more to the 
commercial success of the electricity supply 
industry than any other. This 1s the ele- 
mentary principle of charging for the article 
one has to sell prices which the “traffic can 
bear.” 

Those responsible for the commercial side 
of our industry have realised only too well 
that electricity has different values for different 
applications (and for different parts of the 
country). They have, therefore, sold it at 
varying prices; hence the present variety of 
tariffs, which are the result of the 
genuine endeavour of responsible 
persons, under widely different 
circumstances from one locality to 
another, to obtain the maximum 
usage of electricity and yet showa 
reasonable profit. 

In many of the straightforward 
issues there is some justification 
on cost of production grounds for 
the wide differences in selling 
price. Higher charges for lighting 
have been explained by its demand 
falling on the peak, and low prices 
for water-heating by its off-peak 
incidence; diversity has been given 
as the reason for supplying do- 
mestic or other loads at a fairly low price. 
This is not the whole justification but only 
part of the philosophy upon which the tariff 
structure has been built in order to obtain 
the maximum use at a reasonable profit 
from the electricity supplied. 


A Proposed Standard 


In recent discussions on the Scott Report 
figures have been produced to show that if 
each domestic consumer contributed about 
ISs. per quarter plus 4d. per kWh, the 
revenue would be the same as that now 
obtained from the multiplicity of tariffs to 
this type of consumer. Supply engineers 
might study their analyses of annual revenue 
to ascertain how many consumers spend 
under 30s. each year for electricity, usually 
for lighting only, and decide what the effect 
is going to be in their areas if from a pre- 
scribed date electricity for domestic use is 
to be sold only on a two-part tariff with a 
minimum fixed charge of £3 a year. It is 
very questionable whether this desirable end 
Is yet practicable. 

Another aspect of standardised tariffs is 
brought into prominence by the Scott 


Mr. Naylor is borough 
electrical engineer and 
manager, Southwark 


ELECTRICAL REVIEW 107 


Report. In paragraph 165 it is recommended 
that electricity should be available to con- 
sumers in the country at no higher prices than 
in the town. 

While one would like to see this recom- 
mendation put into practice one day, there 
are many services which, in a general way, 
might be treated in the same fashion, but the 
reasons against doing so are obvious. 

It is likely to be long before standardisation 
of charges over the country can become 
practicable. So much ground 
remains to be surveyed and the © 
use of the fields now available 
is yet so incomplete that it would 
be foolhardy to set ourselves 
[eeaeaan by the adoption of this 
idea. 

Again, supply engineers know 
only too well how much has yet to 
be thrashed out in regard to the 
economics of space heating by 
electricity. This problem resolves 
itself in many cases into one of 
offering a low tariff as an incentive 
to the use of the electrical method. 
Much of what has been done 
already would probably not have 
been possible but for the counter-balancing 
revenue from higher priced electricity for 
lighting or other usages. 

Some advocates of standard tariffs might 
raise objections to this last point on the 
grounds that they do not suggest that one 
tariff should apply to all classes of load, but 
that loads of the same type throughout the 
country should be paid for at the same price 
—in other words, standard tariffs for each of 
various classes of load. Even this would call 
for very material changes in the economic 
structure of the country. 


Example of Steel Making 


In some districts whole industries have 
developed solely because of the adoption of 
the shrewd economic policy of supplying 
energy at very low prices for such purposes 
as steel making. By far the greater propor- 
tion of steel is turned out from Siemens 
regenerative gas-fired furnaces, not only for 
ordinary qualities, but for high-grade steel. 
Arc and high-frequency furnaces make 
superior processes possible, but much of the 
tremendous increase of this load has been 
brought about by the call for specialised 
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material required in the war. To what 
extent these furnaces will be used after the 
war will depend entirely on their overall 
economy compared with that of the Siemens 
furnaces. Much remains to be investigated 
on this subject, and much information would 
require to be divulged on running costs by 
steel makers, to determine which method is 
the better consistent with costs. 

Up to the beginning of the war, however, 
electricity at grid tariffs would have been a 
hopeless proposition for any but the highest 
grades of steel, for which a high price is 
obtainable. For the production of high- 
quality steel alloys, because there is no other 
satisfactory commercial method, electricity 
holds and, I believe, will always hold the 
field. The electricity supply industry should 
be able to retain this load, although not 
necessarily increase it, even at grid-tariff 
prices. 


Retaining the Load 


On the other hand, an enormous load may 
be retained after the war for the production 
of more ordinary grades of steels if a suffi- 
ciently low price can be offered without inter- 
fering with the prices required for high-quality 
alloys. The same type of arc furnace is used 
for both and the type of load is practically 
the same, the only difference being that 
ordinary steel does not require the relatively 
long refining period. 

This problem may well be resolved by the 
transfer in the post-war years of the majority 
of these furnaces to new Scottish hydro- 
electric power areas as visualised in the 
Report of the Committee of Hydro-electric 
Development in Scotland,* where there might 
be a strong case for the production of ordinary 
grades of steel from off-peak supplies. The 
ancillary and highly involved metallurgical 
establishments associated with the pro- 
duction of high-grade alloys may, however, 
be the deciding factor in holding the latter 
class of production to the present localities 
in spite of the higher cost of electricity. 
Thus the electricity supply industry might 
still obtain widely different prices for the 
same usage to the ultimate benefit of the 
nation as a whole. : 

The foregoing has been set out on the basis 
of economic conditions existing up to the 
beginning of the war. Nothing has as yet 
appeared that deals with the major issue of 
replanning the economic structure ofindustry, 
commerce and finance, upon which the 
standardisation of tariffs surely depends. 
For any immediate planning the aim should 
therefore be, not standard tariffs, but rather 
uniformity of tariffs with a system of zoning 
the fixed and running charges throughout 
the country. 

It is suggested, therefore, that the time has 
arrived to set up a new Select Committee on 


* Electrical Review, December 25th, 1942. 
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similar lines to the Select Committee on 
Uniformity of Charges and Tariffs (appointed 
by the Electricity Commissioners in 1929) 
but with terms of reference that cover all 
tariff questions from grid tariffs down to high 
flat rates for lighting. It would prescribe 
statutory forms of tariffs which after a given 
date should be the only legally permissible 
ones. Non-statutory tariffs would still be 
allowed under special agreements in order 
to give the flexibility upon which expansion 
in the application of electricity depends. 

The statutory forms would be zoned 
throughout the country. The Ministry of 
Fuel and Power should be empowered through 
the Electricity Commissioners to vary the 
tariffs or zoning at prescribed periods to meet 
changing conditions. 

It would. seem, therefore, that if steps 
could be taken along this path a way at last 
could be found through the bush of tariffs, 
through which consumers cannot see and 
about which the industry at the present time 
is only beating. 

A standard tariff or a standard set of 
tariffs for all consumers under present con- 
ditions is not desirable, and its application 
would do far more harm than good in the 
ultimate development of the electricity supply 
industry. Until the economic conditions 
which enable electricity to be sold, for 
example, in Sheffield at about half the price 
it is sold in London, have been sorted out, 
the efforts of the enthusiasts who would sell 
even domestic supplies at the same tariff 
throughout the country are straining to obtain 
maturity where the chromosomes have 
hardly got together. 


Italian Power Schemes 
Underground Station Completed 


HE Neues Wiener Tageblatt publishes a 
report from Rome that last October a 
new underground power station was opened 
near Rome, and that another similar station 
under construction is to be commissioned in 


1943. The station now ready can produce 40 
million kWh a year ; it derives its power from 
a waterfall 130 metres in height. : 

At a recent meeting of the Montccatini 
directors Sig. Donegani referred to the amal- 
gamation of the company with the Societa 
Elettrica Alto Adige. When the power plant at 
present under construction at Resia was com- 
pleted, he said, the combine would have 3,000 
million kWh at its disposal if purchased supplies 
were included. The construction of the power 
plant at Resia was linked up with a big trans- 
mission scheme, in course of realisation, which, 
starting from the Alto Adige, would connect 
with the combine’s thermal power station at San 
Giuseppe di Cairo (Savona). Agreements con- 
cluded with a German industrial group would 
also make it possible to link up the Montecatini 
combine’s power transmission network with 
— of the thermal power stations of the Rhine 

asin. 
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Rural Electrification 


A Plea for Rational Consideration 


midst of a total war so much attention 

would be paid to rural electrification 
in general and to farm supply in particular ? 
Yet, here we are, not even in sight of the end, 
indeed only at the “end of the beginning,” 
and the headlines are out again and the 
iniquities and shortcomings of our rural 
supply practice are exposed for all to see. 
This interest has, 


Win would have thought that in the 


to prove the truth of these unflattering 
charges, and as a general rule they appear to 
be quite unfounded. One cause of difficulty 
in making comparisons is the tendency on the 
Continent to base the percentage of connec- 
tions on the farms within reach of the lines— 
a very debatable qualification in itself and 
certainly presenting a very wrong idea of the 
national position. I cannot but feel that this 

is the basis of the 


of course, been 
revived by the 
attention given to 
the matter in the 
Scott Report and 
the general com- 
ments aroused are largely those 
with which we have been so 
familiar in the past ; they are, 
too, largely critical of the progress 
which has been made in taking 
electricity supplies to farms in 
this country. 
Some of the critics, quite the 
minority, base their criticisms on 
absolute grounds, on the fact that 
such a small percentage of the 
farms in this country is connected. 
This is, of course, a sound criticism, for, 
whether we disagree that the proportion 
connected is 10 per cent. or 15 per cent., 
even the latter figure is not good enough. 
That there is some disagreement is un- 
avoidable, owing to the method of collecting 
evidence. The figure of 448,481 agricultural 
holdings of over one acre is obtained from 
Ministry of Agriculture returns and_ is 
definite. The figure of farms connected is 
not, however, so definite. It comes from 
returns provided by the electricity supply 
undertakings and there are strong grounds for 
believing that in the case of many urban 
undertakings who supply small agricultural 
holdings these are not listed as farm con- 
nections, although they are included in the 
Ministry of Agriculture’s total. Then there 
are farms supplied by collieries and other 
non-statutory bodies. The probable position 
at the moment, then, is that something over 
10 per cent. of the agricultural holdings over 
one acre in this country are connected. 


Irregular Comparisons 

Most of the critics, however, base their 
criticisms on relative grounds and compare 
our progress with that made in other 
countries, always to our own detriment, on 
the score of both percentage connections and 
price of electricity. I cannot recollect, how- 
ever, having seen any figures brought forward 


C. A. Cameron Brown, 


A.M.I.E.E. 


85 per cent. of 
farm connections 
in 


points out that 

the conditions for providing supply 

are easier in Germany, owing to 

the tendency to group the farms 

in or around villages. The same 

reporter quotes the widely varying 

conditions in the U.S.A., where 

with a national average of 15 per 

cent. of all farms connected the 

State figures range from California 

with 70 per cent., due to the dis- 

persed and highly mechanised 

irrigation schemes, to Mississippi 

with a little over 1 per cent. The national 
position was considered so bad that special 
Federai authorities (T.V.A. and R.E.A.) were 
set up to help rural electrification expansion. 


Subsidised Schemes 


Then, again, Sweden and France are often 
quoted as outstanding exponents of rural 
electrification, but they have been able to 
make substantial headway only by calling 
in public help. In Sweden this is done by a 
system involving both local contributions, 
raised in the ‘* parish,’ and State contribu- 
tions. Sometimes the local contribution is 


_given in kind-—either labour or material 


being afforded in lieu. A similar system, 
based on the commune, was administered in 
France from a central State Department. It 
is notable, however, that these local schemes 
have to exercise every economy, so that in 
many cases the standard of construction and 
reliability falls far short of that found in this 
country and short of that existing in the towns. 

In contrast, and without public help, our 
own fural networks have been built up on 
the very soundest engineering lines to give 
a standard of service equal to that in the towns 
and better than that available in any other 
European country. To appreciate the stan- 


*C. Culpin, “ Agricultural Enginee: in North 
Scholar 


America and Germany.” Travelling 


*s Report 
No. 6, College of Estate Management, 19 
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dard of service*one need only have experienced 
the behaviour of the lights in a French village 
when the village cooker has been switched on. 
To appreciate the reliability one has but to 
note the few interruptions to supply ex- 
perienced here, even in wartime. 


German Tariffs 


In regard to tariffs, these wild and general 
statements about foreign tariffs will simply 
not hold water. Quite apart from the real 
basis of cost—the ‘‘ loaf of bread’ basis— 
our tariffs will bear comparison with those in 
most other countries even on actual exchange 
value. Germany is often quoted—-Culpin, 
for instance, mentions that their rural rates 
are lower than ours. Inthe table I have taken 
a sample rural tariff from an undertaking 
in the neighbourhood of a large German 
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Not typical cases? Well, perhaps not, but 
at least samples of what we can do and 
samples as fair as those generally chosen by 
the detractors. 

This is not, despite appearances, intended 
to be an apologia for British rural supply, 
but merely an attempt to encourage rational 
consideration of the whole problem and io 
clear the way for the reminder—to many 
the first intimation—of the real and funda- 
mental problem. This is not the effecting 
of more widespread supply, but raising the 
revenue value of the rural consumer, in 
particular that of the farm. I am permitted 
to refer to certain figures prepared by Mr. 
J. A. Sumner for the recent informal dis- 
cussion of the I.E.E., in which he has analysed 
a certain rural area to show the proportion 
of isolated premises. In the area of 14,326 


EFFECTS OF A SAMPLE RURAL TARIFF IN GERMANY 


1,000 kWh per annum 


2,500 kWh per annum 


Arable | Fixed 
acreage | charge, 
| | 


kWh usable at : 


| 109d. | 0-96d. | 


| Average | Average 
| Total | cost 
kWh usable at : rev- per 
-| enue, | kWh, 
| | 109d. | 096d.) s. | d 


“| 475 | 228 | 
400 


475 


5,000 kWh per annum 


Arable | Fixed kWh usable at : 


s. | 18d. | 1:09d. | 


| 475 
950 
| 62 | 300 
| #35 3,000 | 750 
| 255 _ 


10,000 kWh per annum 


Average 
Total cost 
kWh usable at : | rev- per 
1:09d. | 0-96d. 


475 
950 
300 
750 
1,500 


Average | 


city where one would expect a low tariff. It 
is a two-part tariff based on arable acreage 
and with a sliding scale of running charges. 
The figures are based on an exchange value 
of 20 m. to the £. 


Admittedly there may be better tariffs in 


Germany and there are probably worse— 
some of them are so complicated in form that 
they are not easy to evaluate. At the same 
time, I can pick out many areas in this 
country where better rates exist. In the 
German case the farm with the large arable 
acreage and the small consumption is most 
hardly hit and the small acreage and large 
consumption—-probably a dairy farm—gets 
the best average rate. Much the same 
applies in this country under most of the 
two-part tariffs. I have just had sample 
figures for five dairy farms in a British rural 
area showing the following average rates for 
a year’s running :--1:41d., 1-:29d., 0-89d., 
0:94d. and 1-16d. per kWh respectively. 


total premises the scattered, isolated 
premises totalled 7,976—over 50 per cent. 
It is these, mainly farms or related houses, 
and not grouped hamlets, etc., which offer 
the main problem in post-war expansion of 
rural electrification. 


Need for Increased Revenue 


In most rural areas, outside the grouped 
premises, the most prominent and most 
substantial of the scattered premises is the 
farm, and in any comprehensive scheme to 
supply these scattered premises the farm will 
have to be the king-pin. Can it fulfil this 
role? Not, I fear, if the present low standard 
of revenue-earning capacity is maintained. 
It is a hard fact that the average returns from 
farms in this country are far too low to enable 
the farm to take its proper pivotal place in the 
expansion of rural supplies. This is due to 
one of two things, or to a combination of 
both—either the tariff rates are too low or the 
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25 27 +300 | 133. 1-6 300 | mm | 1,725 | 253 | 12 
50 9 600 165 198 | 600 950 | ‘950 291 | 1-39 n 

100 63 1,000 213. | 2:56 | 1,200 200 | 1,000 350 | 1-68 1 

250 28s | 3-42 | 2500 — = 510 | 2:45 0 

500 | 255 | 1000) — | — 405 | 436 | 2,500 | — — | 630 | 3-02 

| | | 

Total cost 

096d. d. 18d 
25 4,225 453 1-08 | 300 | 9,225 | 853 | 1-02 

a 50 | 31450 491 | 8,450 3911-07 

100 3/500 550 1-32 | 1,200 | 8,500 950 114 

se 250 | 1,250 753 | 1-81 | 3,000 | 6,250 | 1,153 | 1-38 

500 = 1,005 2-41 G,000 2500 1,491 1-79 
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use made of the service afforded is inadequate. 
The former as a reason is open, perhaps, to 
debate, but the solution of increasing the 
tariffs could not be contemplated ; the latter 
is the more reasonable diagnosis and its 
correction is not without the bounds of 
reason. 

What, then, is involved ? It is the increas- 
ing consumption of electricity on the farm and 
the payment therefor of increasing sums of 
money. Put thus baldly it seems a crude 
proposal and one unlikely to be favourably 
received by the farmer. Now look at the 
proposal another way--the increasing use 
of service afforded by the supply and the 
increasing investment of money in the 
enlarging service. Could the farmer cavil 
at that? He might, but hardly with reason. 


Wide Range of Service 


What does this service involve? On a 
dairy farm, or a mixed farm, poultry farm or 
fruit farm, this service involves a lot—it can 
supply all the water requirements, milking, 
cooling, refrigeration, sterilising and hot 
water, gas-storage of fruit, spraying power, 
food preparation, wood-cutting, lighting, and 
soon. Surely on a 50-to 100-acre farm these 
might be worth 10s. to 15s. a week, on a 
100- to 250-acre farm 20s. to 25s. a week, and 
on larger farms 30s. or more. Surely these 
outlays are but a small fraction of the weekly 
wages bill and yet how much value they 
afford—on a dairy farm they are vital. On 
expenditure of this kind average all-in kWh 
rates of not more than 14d., often less, are 
widely available. Ten shillings a week at this 
rate will put over 4,000 kWh at the farmer’s 
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disposal in a year, and 30s. a week over 
12,000. A lot—a very valuable lot—can 
be done with these kWh, and with con- 
sumptions and revenues of this order the 
face of rural supply could be transformed. 
But it is no good talking about great 
improvements with farms using 500 to 1,000 
kWh a year as some do. 


What E.R.A. is Doing 


The job of putting the service available to 
the best disposal on the farm and so making 
such service worth the farmer’s: maximum 
outlay is one for experimental research ; 
this responsibility has been undertaken by 
the E.R.A., working in conjunction with 
agricultural colleges and institutes al] over 
the country. The hardest nut to crack is the 
arable farm—the farm with little or no stock, 
few water requirements, few of the little 
** jobs about the farm ” for which electricity 
is so admirably suited ; it will just have to 
be cracked. 

The great point for the supply man to 
consider is the gradual change from the idea 
of selling kWh—whether at 9d. or 0:9d.—to 
that of selling services which the farmer can- 
not afford to accept half-heartedly. In 
applying the changed idea the salesman, the 
consumer’s engineer, the rural development 
officer, will have the full and enthusiastic 
co-operation of research. Sometimes re- 
search will lead the way and anticipate the 
commercial man’s requirements—sometimes 
the commercial man will think faster and 
demand experimental investigation of some 
need which he has uncovered. Between them 
progress will be made. 


Wartime Standardisation 


OTH rationalisation and simplification 

are included in the subject of standardisa- 

tion which is dealt with broadly in a 
paper prepared by Mr. C. le Maistre (British 
Standards Institution) for the North-East 
Coast Institution of Engineers and Ship- 
builders. 

In touching on some of the more pressing 
problems that have been carried to a success- 
ful issue under the egis of the B.S.I. the 
author’s object is to impart some idea of the 
extent to which standardisation on a national 
basis is assisting the war effort. And it 
must be remembered that the promulgation 
of nationally agreed specifications by the 
B.S.I. carries with it a very considerable 
measure of co-ordination between Govern- 
ment requirements and industrial possibilities, 
as well as the prevention of much overlapping 
of effort. In all the discussions that have 
taken place the extent to which the various 
branches of industry have made in certain 
cases quite serious sacrifices, demanded by 
the exigencies of war, calls for due recognition. 


Apart from general British Standard 
Specifications which are also applicable to 
marine requirements, much useful standard- 
isation has been effected under the rules of 
the Classification Societies and the Board 
of Trade. But efforts made in 1921 on the 
Clyde and Tyne to standardise deck fittings 
and engineering components ceased rather 
suddenly largely because some could not see 
eye to eye with those who advocated a 
certain measure of co-ordination and 
rationalisation in the shipbuilding industry. 
A few of the specifications that had been 
issued were saved from the wreck and are 
believed still to find favour within the industry. 
That industry, when peace comes again 
and competition kas full play, may reconsider 
the subject and examine the advantages of 
interchangeability of components as well as 
quantity production outside the yards them- 
selves. A properly controlled system of 
standardisation can do much to assist in 
this direction without too much interference 
with design, 
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Commercial Refrigeration 


Reconstitution of the C.E.R.A. 


RIEF mention was made in the Electrical 
Review of January Ist of the decision 
to reconstitute the Commercial Electric 

Refrigeration Association to give separate 
representation to the individual sections of 
the industry. Last week details of the plan 
were announced. 

The C.E.R.A. was formed in 1940 to 

represent the interests of the commercial 
refrigeration machinery manufacturers, the 
following constituting the membership :— 
Frigidaire, Ltd., G.E.C.-Coldair, Ltd., J. & E. 
Hall, Ltd., H.M.V. Household Appliances, 
International Refrigerator Co., Ltd. (Inter- 
national G.E.C. of New York, Ltd.), Kel- 
vinator, Ltd., Lightfoot 
Refrigeration Co.,Ltd., 
Marco Refrigerators, 
Ltd., the Pressed Steel 
Co., Ltd., L. Sterne & 
Co., Ltd., and York 
Shipley, Ltd. 

Among its activities 
were participation in 
exhibitions and ad- 
vertising ; the supply 
of goods on “sale or 
return the introduc- 
standard 
certificate covering Batt, 
twelve months’ guaran- Chairman of C.E.R.A. 
tee and free service; and_hire-purchase 
business. 

As we reported in our January Ist issue, 
the proposal to reconstitute the Association 
arose out of meetings between manufacturers 
of refrigeration plant and service agents 
to consider means of economising petrol 
and rubber at the behest of the Ministry of 
Food. It then became apparent that it 
would be in the industry’s best interests to 
extend that collaboration and broaden the 
scope of the Association. 

A committee representative of manu- 
facturers, insulation contractors and those 
engaged in distribution and service was 
accordingly set up to examine the proposals 
and as a result.a scheme was prepared and 
this received approval at a meeting on 
January 6th. 

It is provided that at the outset there shall 
be three autonomous sections comprising 
respectively machinery menufacturers, in- 
sulation contractors, and distribution and 
service. Matters of principle and of a general 
character will be co-ordinated by the Council 
of the Association. which will also be respon- 
sible for procedure and the proper control of 
the organisation. Mr. E. G. Batt (G.E.C.- 
Coldair) who has been chairman of the 


C.E.R.A. since its inception was unanimously 
elected the first independent chairman of the 
new Association and of its Council. 

The new Council of the Association is as 
follows :— 

Machinery Manufacturers :—Messrs. W. 
Brett Daniels (Frigidaire, Ltd.); V. A. 
Patterson (J. & E. Hall, Ltd.) ; R. Searle 
(Kelvinator, Ltd.); and K._ Lightfoot 
(Lightfoot Refrigeration Co., Ltd.). Insu/a- 
tion Contractors :—Messrs. J. W. Hope 
(Geo. Barker & Co. (Leeds), Ltd.) ; T. H. 
Jaquiss (B. Jaquiss & Sons, Ltd.) ; H. E. 
Smith (Parnall & Sons, Ltd.) ; and W. 
Horace Partridge (Smithfield Refrigeration 
Co., Ltd.). Distribution and Service :— 
Messrs. W. J. Creemer (W. J. Creemer, 
Ltd.) ; A. C. MacWhirter (MacWhirter, 
Ltd.) ; C. W. Kimbell (Pioneer Refrigeration 
Services, Ltd.) ; and A. M. Allan (Refrigera- 
tion (Birmingham), Ltd.). Mr. Felix A. 
Rogers continues as secretary of the new body 
with offices at 36, Kingsway, W.C.2. 


The Association’s Work 


The objects of the reconstituted body may 
be’ summarised as follows :—To promote 
and protect the interests of its members, 
with due regard to the interests of the. public ; 
to establish and maintain: fair trading con- 
ditions ; to act on behalf of the industry 
in consultation with Government Depart- 
ments, public bodies and others ; to regulate 
relations between the members and between 
members and customers ; to endeavour to 
maintain high standards of quality, design 
and workmanship ; to assist the promotion 
of standardisation ; to promote and en- 
courage propaganda on behalf of the industry 
and to act jointly with other kindred bodies 
in furthering the Association’s objects. 

Consequent upon the inauguration of the 
new Association steps are being taken to 
disband the original C.E.R.A. and _ the 
existing Refrigeration Insulation Manu- 
facturers’ Association. 

One of the first activities of the new 
Association has been the preparation of an 
undertaking to be signed by service agents 
to limit their activities to a radius of 25 miles 
from any of their depots. Exceptions to 
this undertaking can be made with the 
approval of the appropriate petrol authority 
and special consideration is to be given to 
the cases of rural areas, the servicing of large 
industrial plants and special technical applica- 
tions of refrigeration. In this connection 
a national register of service agents of 
commercial refrigeration plants is being 
compiled. 
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Vectorial Treatment for Standard 
Short-Circuit Solutions 


By R. N. 


M.Sc.Tech. 
(Manchester College of Technology) 


HILE a thorough 
understanding of 
the methods 

of symmetrical-com- 
ponent analysis and ability to apply such 
methods for the general solution of unbalanced 
systems is not easily attained without con- 
siderable study and practice, the special cases 
which are applicable to most short-circuit 
problems can be simply explained by means 
of vector diagrams without resort to complex 
vector algebra. These 
special cases are single 
phase to neutral fault 
and single __line-to-line 
fault. 

The reactance of most 
three-phase electrical 
apparatus is dependent 
upon the state of balance 
of the currents due to 
mutual inductance be- 
tween phases (and armature reaction in the 
case of synchronous machinery). For example, 
the inductance per phase of a three-phase over- 
head transmission line, for balanced currents, 


At the present 


is given by L = (2logeD/r 4- 1/2) x i 
henries per mile, D and 


attention is being paid to sym- 
metrical! component methods and 
in this article, which is intended to 
assist power station and switchgear 
engineers in short-circuit calcula- 
tions, an attempt has been made to 
present the subject matter in as 
simple a form as possible 
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electrical deg. (see fig. 1). 

The order of phase 
“appearance” re- 
versed in the negative 
phase-sequence system (fig. 2), the order 
being R-B-Y. In other words, the B—phase 
current (or voltage) lags the R-phase by 4 
of a cycle, the Y-phase phenomena leading 
the R-phase by the same amount. 

In the zero phase-sequence system the 
currents (or voltages) are in phase (fig. 3). 
The positive and negative 
phase-sequence systems 
are balanced, the con- 
ditions of equal current 
magnitudeand | 20deg. dis- 
placement between phase 
vectors being satisfied. 
Since the currents in 
the zero phase-sequence 
system are in phase and 
equal in magnitude, it 
follows that the current magnitude must 
equal one-third of the unbalanced earth 
current of a system of currents resulting from 
the summation of the three systems described 
above. It has been shown by Fortescue that 
any unbalanced three-phase system of vectors 


Buttrey, 


time particular 


r being the conductor 


spacing and radius R 
respectively. 

If the currents are not 
balanced, the above in- 
ductance value is no 
longer true, so that a 
simple method of pre- 
determining the short- 
circuit currents under 
unbalanced conditions 
has to be devised. The 
method of symmetrical 
components involves 
the use of three reac- 
tance values for any 
electrical circuit or 
apparatus, viz., the 
individual reactances to 
positive, negative and 
zero. _ phase - sequence 
currents (balanced) re- 
spectively. 

The three balanced 
systems are defined as 


Fig. 3 


R 


B Fig. 4 Y 


follows :— 

In the positive phase-sequence system the 
currents (or voltages) appear in the order 
R-Y-B, the vector displacement being 120 


can be resolved into the three balanced 
systems of positive, negative and zero phase 
sequence. 


mmetrical Compon 
n 
g 
= 
earle 
tfoot 
isula- 
Hope 
W. 
ation ay 
>mer, 
irter, 
ation 
x A, 
body 
bers, 
blic ; 
con- 
ustry 
part- 
ulate 
ween 
Ir to 
Sign 
en- 
ustry 
n to 
the 
R 
new 
f an Ig 
ents 
niles 
s to 
the 
yrity 
to 
lica- 
tion 
ing 


114 


It can be shown algebraically that the 
magnitudes of the currents in the three 
symmetrical systems representing a_ single 
phase to neutral fault (fig. 4) are equal. This 
is easily seen from fig. 5, whence, if I 
represents the magnitude of the current in 
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magnitude /3V, where V_ is the generated 
phase voltage. Thus »/3V = vector sum 
of voltage drops in Y and B phases. Since, 
however, the negative phase-sequence com- 
ponent OE in the Y-phase is 180 deg. out 
of phase with the positive phase-sequence 
component OC in the 


R 


RYB 


B-phase, and the volt- 
drops due to these are 
IXn and IXp, respec- 
tively, then the total 
volt drop due to OF 
and OC will be I(Xp + 
Xa). This is represented 
by the vector OM. 
Similarly a vector ON 
displaced 60 deg. behind 
OM represents the total 
volt-drop due to current 
components OF and OB 
and of value I(Xp 


(¢) 


Xn). The total volt drop 
is OP = 31 (Xp+ X:) 
and this is equal to 


ey 


4/3V. HenceI= x; 
Ir = 


(d) 


each system, then Jp = fault current = 3], 
y = 0, and Ig = 0, which satisfies the 
condition of a single phase to neutral fault. 
Let Xp represent the reactance per phase 
to positive, Xn to negative and Xo to zero 
phase-sequence currents. Then the volt-drop 
in the R-phase is V = IX, + Xn + 


+ Xn+ Xv) andIp = = 


o> 
“Xp + Xn + Xo 


). 

If mutual effects are not present between 
phases, i.e., the circuit reacts in the same way 
whatever the condition 
of balance, or unbalance, 
of the currents, then 


which is the normal 
solution for balanced 
conditions. 

In the case of a single 
line-to-line fault (fig. 6), 
there being no earth 
(neutral) circuit, then 
the zero phase-sequence component cannot 
exist. Moreover, it is clear from the circuit 
diagram that the currents Iy and Iz must be 
equal in magnitude and displaced vectorially 
by 180 electrical deg. These conditions are 
satisfied by reversing the polarity of the 
negative phase-sequence components but 
keeping the same current amplitude as for 
the positive phase-sequence system (fig. 7). 
Hence Iy = + +/ 3. and Ig 31. 

The line voltage (generated) between the 
_ Y¥ and B phases will have the normal balanced 


Pp 
The voltage vector is shown constructed on 
the vector OP so that the open-circuit phase- 
voltages are Vp = MQ, MP, and 
Vg = MO. Note that equations 1 and 2 
refer to current magnitudes only. The vector 
relationships are easily obtained from the 


vector diagrams. A vector drawn from Q 
to the mid point of OP gives the approximate 
(Continued at foot of next page) 
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ELECTRICAL REVIEW 


Combustion Control 


Manual and Automatic Methods Compared 


N their review of the development of 

boiler house instruments in a _ paper 

presented to the Measurements Section 
of the Institution of Electrical Engineers 
in London, Messrs. G. H. Barker and A. L. 
Hancock (Electroflo Meters Co., Ltd.) en- 
deavour to gauge the value of compre- 
hensive measurement applied continuously 
as an aid to better boiler performance and 
the improvement of thermal efficiency, 
the logical next step being central automatic 
combustion control. 

It is contended that as improvements 
in the design and operation of plant are 
governed by the degree to which their depen- 
dent factors are known and understood, 
exploratory measurement must embrace all 
the quantities which are measurable, while 
the operating measurements must include 
those of all the variables which are sus- 
ceptible to regulation. Essential instruments 
for shell and water-tube boilers are tabulated. 

Remote manual control is compared with 
automatic regulation to demonstrate that, 


Symmetrical Component Analysis 
(Continued from page 114) 


voltage between the R-phase and the fault. 
The exact value of the voltage between the 
sound phase and the point of fault is given by 


Vi = Bs which resolves to 1-5V 


Xp + Xn 

when Xp is equal to Xn. In the above 
expression, V = phase voltage magnitude. 

The voltage V' is the voltage which appears 
across the first phase to clear an insulated 
neutral balanced three-phase fault. For 
nearly all practical purposes the value 1-5V 
is sufficiently accurate. 

The following are generally accepted values 
of reactance for several types of equipment :— 


Equipment Xp Xn Xo 


Three-phase alternator (re- 
actance expressed as per 
centage of rating) 10 7 1-5-2-0 
Three-phase transformer Xp=Xn. Xo=Xp, ifthe 
(separate single-phase connection is such as to 
units) permit the flow of 
neutral currents. Other- 
wise, Xo is infinity. 


3-SXp 


Transmission Line : 
Without earth wire Xp 
With small-section steel 
earth wire 
With non-magnetic earth 
wire 
Underground cable 
ing reactor 


2Xp 
(3-5)Xp 
ai 

(value Xe) 3Xe 


Bt 


since measurement is the acknowledged 
basis of control, it foliows that the instruments 
which detect and indicate adverse tendencies 
should be utilised to institute the corrections 
needed to arrest them whenever it is practicable 
to do so. 

Nothing in a modern automatic system of 
boiler control is really any more complex 
than already familiar apparatus. The 
master” controller is merely a critical 
pressure gauge with a fine regulating valve 
which is compensated to maintain an 
equivalent air pressure to form the loading 
force applied to one side of the sensitive 
element of the regulator, the component 
parts of which are all simple mechanical 
elements. So long as the ** master ”’ remains 
in operation the loading pressures impressed 
on individual regulators, and _ therefore 
their reactions, will be confined within the 
pre-imposed limits, while any failure of the 
operating power supply can result only in 
the operating means remaining stationary at 
the point reached when the power interrup- 
tion occurs. Thus the degree of reliability 
is as great as can be reasonably expected 
of any engineering apparatus. 


Merits of Centralisation 


Central automatic boiler house control is 
concluded to be advantageous because it is 
the means of most directly applying to the 
plant those operating facts which are deter- 
mined by measurement of dependent factors. 
Any change in steam load causes immediate 
and precise reaction on the part of the air 
and fuel input regulators ; induced and 
forced draughts as well as stoker speed are 
readjusted simultaneously in fixed, but readily 
changed, ratios that ensure the maintenance 
of the desired fuel-air mixture under all 
operation conditions. 

Operation cannot depart from the require- 
ments of the combustion engineer, who 
imposes the settings, while radical changes 
are avoided because correction takes place 
immediately a change commences and at a 
rate that is proportional to the speed at 
which the change develops. The operator is 
thus freed to devote his attention to those 
factors of good operation which the control 
system cannot affect, especially the fuel bed, 
upon which additional emphasis is placed 
just now when fuels of widely varying quality 
and suitability have to be burned. 

The quality most frequently advanced in 
favour of manual boiler control is that a 
human regulator has the invaluable capacity 
of anticipation, based upon remembered 
experience combined with logical deduction. 
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But the standard of skill demanded can be 
reached only occasionally and then for 
limited periods ; so that the point to be 
made is that automatic control is always 
sought when operating requirements demand 
qualities which are beyond the capacity of 
the human element. 

Whenever fresh engineering developments 
are announced propaganda is apt to turn 
more upon explanation of how the apparatus 
functions than upon the reasons for its 
application and, moreover, economic con- 
siderations frequently call for proof in actual 
figures that a sizeable increase in thermal 
efficiency will be forthcoming to justify the 
expenditure. An obstacle to the satisfaction 


of this demand is that there cannot be any 
fully acceptable basis for the comparison of 
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manual and automatic control; direct 
comparison presupposes two periods of 
operation precisely identical in all respects, 
which are practically impossible. 

The value of automatic control is that it 
reduces the difference between everyday 
efficiency under manual control in commercial 
service and that reached during official 
boiler trials designed to demonstrate the 
maximum performance of which the clean 
plant is capable, with the advantages of a 
running start and constant load, not to 
mention the anxious attention of highly 
qualified operators. The authors contend 
that if the result is an increase of only 0-5 
per cent. in everyday efficiency, the financial! 
expenditure on automatic control will be 
more than justified and quickly recouped. 


PERSONAL and SOCIAL 


News of Men and Women of the Industry 


Industries Grand Council on January 13th, 

Lord Dudley Gordon, from the chair, moved 
the nomination of Sir George Nelson for election, 
at the annual general meeting, as president for the 
ensuing year. The nomination was unanimously 
approved. Sir George Nelson, whose knight- 
hood for services rendered to the Ministry of 
Aircraft Production and the Ministry of Supply 
was included in the New Year Honours list, 
has been chairman and managing director of the 
English Electric Co., Ltd., since 1933. He is also 
vice-president of the British Electrical and Allied 
Manufacturers’ Association and a member of the 
Advisory Council of the Board of Trade. He 
gained a Mitchel exhibition, a Brush studentship, 
and a diploma in electrical engineering of the 
City and Guilds Engineering College before he 
‘was eighteen. He was elected to membership of 
the Institution of Electrical Engineers at the 
earliest age possible, and is also a full member of 
the Institution of Mechanical Engineers. His 
paper on ‘‘ Works Production,” read before the 
Institution of Electrical Engineers in 1923, has 
been and still is at the present time, the basis of 
many works organisations. He obtained his 
works training with the Brush Electrical 
Engineering Co., Ltd., and became chief outside 
engineer of the company. In 1911 he joined the 
British Westinghouse Co. (now Metropolitan- 
Vickers Electrical Co., Ltd.) and in 1915 he 
became superintendent of the electrical machine 
and motor departments, and in 1920 manager of 
the company’s Sheffield works. 

He has travelled extensively on the Continent 
and in the United States and Canada, and has 
been responsible for, or associated with, the 
production of plant for some of the most im- 

ortant steam and hydro-electric power station 
installations and railway electrification schemes 
in the world. In March, 1942, he was chairman 
of the United Kingdom Tank Mission to the 
United States and Canada. 

Mr. E. O. Lemon, B.Sc., A.M.I.E.E., M.Inst.F., 
who held a commission in the R.N.V.R. at the 
beginning of the war, has been temporarily 


A' the meeting of the Federation of British 


released by the Jackson Electric Stove Co., Ltd., 
in order to take up an appointment in the 
Department of Scientific Research of the 
Admiralty. 


The John Fritz Medal—the highest American 
engineering award—for 1943 has been pre- 
sented to Dr. Willis R. Whitney ‘for dis- 
tinguished research both as an_ individual 
investigator and as an outstanding and inspiring 
administrator of pioneering enterprise, co- 
ordinating pure science with the service of society 
through industry. The Electrical World records 
that Dr. Whitney’s most notable achievement 
has been his contribution to the creation and 
development of the General Electric research 
laboratories. In 1900, when the laboratories 
were established at Schenectady, he was ap- 
pointed director of research. In 1928 he 
became vice-president of the company and in 
1932 vice-president in general charge of research. 
He has been a non-resident professor of 
chemical research at Massachusetts Institute 
of Technology since 1908. Among previous 
awards bestowed upon him has_ been the 
Edison Medal of the American I.E.E. 


Mr. Max McGraw, of the McGraw Electric 
Co., Chicago, is the new president of the U.S. 
National Electrical Manufacturers’ Association. 


We regret to learn from the Union’s Montiily 
Journal that Mr. F. A. Smith, general secretary 
of the Amalgamated Engineering Union, has 
recently undergone an operation involving the 
loss of a leg. Until he is fit to resume his duties 
the assistant general secretary, Mr. B. Gardner, 
is acting for him. 

Aberdare Cables, Ltd., announces the appoint- 
ment of Mr. F. G. Penny as managing director. 
Mr. Penny has been a director since the founda- 
tion of the company. 

Professor E. G. Cullick, head of the electrical 
oa department of the University of 
Alberta, has been appointed to organise and 
direct a new electrical engineering branch of the 
Royal Canadian Navy. 
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Mr. J. W. Rodger, M.I.E.E., director and chief 
engineer of Bruce Peebles & Co., Ltd., has been 
appointed general manager of the company as 
from January 4th. Mr. W. H. Morton, secretary, 
has been appointed a director of the company. 
He retains the secretaryship. 


Obituary 


Mr. G. L. Kirkpatrick, M.I.E.E.—We have 
received from Bruce Peebles & Co., Ltd., the 
following biographical note on Mr. Kirkpatrick, 
the company’s managing director, whose sudden 
death on January 9th was recorded in our last 
issue :— 

Mr. George Louis Kirkpatrick was a son of the 
late Professor W. T. Kirkpatrick, of Queen’s 
College, Belfast, and was born at Lurgan, near 
Belfast, in 1882. He was educated at Temple 
Grove ws School and Charterhouse, 
and on leaving school he entered the electrical 
engineering profession, being articled with 
Browett Lindley & Co., Ltd., and the Brush 
Electrical Engineering Co., Ltd. He hada varied 
experience with Raworth’s Traction Patents, 
Ltd., the pioneers of regenerative traction in 
electric tramways, and then gained experience 
with the A.E.G., Berlin, in the construction, 
erection and sales of all types of electrical plant. 

At the outbreak of the last war he joined the 
Army and served as an officer in the R.E. in 
Salonica, and in Palestine under Allenby. After 
the war he joined the British branch of Asea 
(Swedish General Electric Co., Ltd.) with which 
is associated the Fuller Electrical & Manufactur- 
ing Co., Ltd., finally becoming sales director of 
the company at the London head office. In 
addition to general engineering sales work 
throughout Great Britain and Ireland he 
specialised largely in export work. He was 
appointed general manager of Bruce Peebles & 
pe Ltd., in 1932, and managing director in 
Mr. Kirkpatrick had been a full member of the 
I.E.E. since 1931, having become an associate 
member in 1920. He was also a member of the 
Edinburgh and District Local Emergency Recon- 
struction Panel, and of the Committee of the 
Engineering and Allied Employers’ East of 
Scotland Association. He married in 1921 the 
widow of the late Capt. Wm. Gregory Terry, of 
Browett Lindley & Co., Ltd., who survives him. 


Mr. J. A. Gow-Russell.—The death occurred on 
December 31st, after several months’ illness, of 
Mr. J. A. Gow-Russell, A.M.I.E.E., resident 
engineer and manager of the Dumbarton under- 
taking of the Electric Supply Corporation, Ltd. 
Mr. Russell was born in Edinburgh in 1885, and 
was educated at George Watson’s College, 
joining the staff of the Electric Supply Corpora- 
tion at St. Andrews in September, 1907. After 
serving at several of the company’s Scottish 
Stations he was transferred to the Hitchin 
undertaking and in 1920 he was appointed 
resident engineer and manager at Dumbarton. 
He took a lively interest in the work of E.D.A. 
and at the time of his death was vice-chairman 
of the Scottish Area Committee, of which he had 
been a member since its inception. He is 
survived by his wife, his family having pre- 
deceased him. 


Sir Ganendra Roy.—The death occurred at 
Pinner on January 14th, at the age of seventy, 
of Sir Ganendra Prosad Roy, M.I.E.E., who 
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retired in 1927 from the office of Director- 
General of Posts and Telegraphs, India, having 
been the first Indian to hold that position. 
Sir Ganendra Roy was trained at the Royal 
Indian Engineering College and joined the 
Indian Government Telegraph Department in 
1894. He rose to be Director of Telegraphs in 
1912. Then after a brief period as Postmaster- 
General in Bengal and Assam _ he became 
Chief Engineer, Telegraphs, in 1922. He was 
appointed Director-General with a seat in the 
Indian Legislative 
Assembly in 1925 and 
: ee received his knighthood 
shortly before his re- 
tirement. 


Mr. C. H. Woodward.— 

The death occurred on 

January Sth, of Mr. 

Charles Hemlet Wood- 

ward, A.M.I.E.E., who 

retired two years ago 

from the position of 

electrical and public 

lighting engineer to the 

Bournemouth Corpora- 

The late Mr. C. H. tion. Mr. Woodward 

oodward had been in the service 

of the Corporation for 

forty years, and was elected president of the 

Association of Public Lighting Engineers at the 
annual conference in Bournemouth in 1938. 


Wills.—Mr. W. P. Gauvain, M.I.E.E., of Tad- 
worth, consulting engineer and chairman and 
director of a number of electric power and 
mining companies, left £33,986, with net 
personalty £30,557. 

The late Lord Eltisley, of Croxton, a past- 
president of E.D.A. and lees of a number of 
supply co pee 863. left £183,651, with net 
personalty o 

Mr. A. R. Baker, chelenen of Baker Perkins, 
Ltd., and a director of the Peerless Electrical 
Manufacturing Co., Ltd., left £49,327 gross. 


French Power Shortage 
Factories Affected 


HORTAGE of electricity has prevented the 
reopening of a number of factories closed 
for the Christmas holidays, says the Vichy 


Radio. Most of the factories affected are in the 
towns of Etienne and Amberieu and in the 
Departments of Drome and Savoy. 

It has also been announced that from January 
lst some electricity consumers will have their 
supplies cut off for two days every week. The 
restriction will not apply to essential industries. 

The Petit Dauphinois recently stated that 
owing to coal shortage and drought the power 
position was so serious that many factories 
would have to be closed down. At the Truyere 
dam the minimum level was 646 metres, but this 
had dropped to 585 metres, or the level of the 
original river bed. The reservoir, constructed 
to hold 300 million cu. m., at present contained 
25 million cu. m., while the underground 
Brezou works, equipped to produce six million 
kWh daily, was scarcely producing one million. 
In December electricity production by hydraulic 
plants was 15 per cent. below that in the 
corresponding month of 1941. 
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Dr. Alexander Russell 


Fifty Years at Faraday House 


HE many hundreds of electrical men who 
passed through his hands at Faraday 
House will learn with great regret of the 

death of Dr. Alexander Russell, F.R.S., which 
occurred on Thursday last week, at Mill Hill. 

Alexander Russell was born at 
Ayr, in 1861, and was thus in his 
eighty-second year. After attending 
Ayr Academy and the Glasgow High 
School he proceeded to Glasgow 
University and thence to Caius Col- 
lege, Cambridge. From 1886 to 1888 
he was a lecturer at Caius. Then, 
after a brief period at Cheltenham 
College as mathematical master he 
went in a similar capacity to the 
Oxford Military College which he 
left in 1889 to join the staff of 
Faraday House as senior lecturer. 
This association continued for fifty 
years, twenty-eight of them as prin- 
cipal (1909 to 1937). In 1921 he was 
appointed a governor of the College 
and upon his retirement from active 
service he acted as advisory principal until 1939. 
When he celebrated his fiftieth year with Faraday 
House the occasion was marked by a presenta- 
tion in which past-students in all parts of the 
world were associated. 

But apart from his work at Faraday House, 
Dr. Russell had many other important activities. 
He was for many years prominent in the affairs 


The late Dr. A. Russell 


of the Institution of Electrical Engineers. He was 
president in 1923-24 and was subsequently made 
an honorary member. In 1940 he was awarded 
the Faraday Medal for his work in the fields of AC 
phenomena, inductances and electrostatics and 
particularly his investigations into 
the nature of the sphere gap; and 
for conspicuous services rendered 
to the advancement of electrical 
science. 

Dr. Russell was president of the 
Physical Society for 1922-24, and of 
the Junior Institution of Engineers 
in 1924-25. From 1928 to 1930 he 
was a member of the general board 
of the National Physical Laboratory 
and he was on the National Com- 
mittee for Scientific Radio from 
1932-1939, and on the National 
Committee of Physics from 1924 to 
1930. He was also an examiner 
to Glasgow, Aberdeen, Cambridge 
and London Universities. 

He was the author of a life of 
Lord Kelvin, of books on AC theory and electric 
cables and networks, and of many scientific 
papers. In addition to being a Fellow of the 
Royal Society he was an M.A. of Cambridge 
and Glasgow, a D.Sc. and LL.D. 

It may truly be said of Alexander Russell that 
he lived a full life and rendered his fellow men 
good service. . 


The late Nikola Tesla 


LTHOUGH the name of Dr. Nikola Tesla, 
A whose death we recorded last week, had 
latterly been more generally connected with 
investigations into high-voltage high-frequency 
phenomena, his earliest interest in electricity 
was centred in the elimination of the commutator 
and brushes of the electric motors of his time— 
an interest that led to the discovery of the 
rotating field principle. 

It was largely with the intention of giving 
practical shape to this principle that, in 1884, he 
emigrated to the United States where, after a 
brief association with Edison, he took the lead in 
a company formed to market an arc-lighting 
system of his own. Three years later he was 
able to demonstrate that his AC motors had as 
high an efficiency as the DC motors then in use. 
However, there was at that time no suitable 
AC system from which they could be operated. 

Then it was that he turned his main attention 
to the possibilities of wireless electrical trans- 
mission, not only for communication, but also 
for power purposes. By 1893 he had enough 
data, derived from experiments that included 
pioneer work relating to the behaviour of gases, 
to provide a foundation for his belief in the 
possibility of producing, by means of his 
oscillator, ‘‘ electrical disturbances sufficiently 
powerful to be perceptible by suitable instru- 
ments at gd point of the earth’s surface,” 
which could put to practical use. 

Even more important was, he suggested, the 
results that would follow the reflection of the 
waves thus transmitted, as the consequent 


stationary wave could produce an electrical 
effect in any region as required, such as for 
determining the relative position, course or 
speed of a moving object. In 1898 he took out 
a patent covering the remote control of vessels 
and vehicles in this way. : 

_ The well-known ‘Tesla coil’? was patented 
in 1898. Modifications of the original design 
included the introduction of a series of mutually 
excited tuned circuits for use in wireless tele- 
graphy. 


Australian Extension Plans 


T is reported in the November 19th issue of 
Tenders (Melbourne) that a Bill before the 
State Parliament of Victoria provides for a 

capital expenditure of £690,550 on railway works 
and equipment. Of this sum £229,716 is required 
for the suburban network, and the principal 
expenditure under this heading is for modernising 
the generating and steam raising plant at the 
Newport “A” power station. Rolling stock 
expenditure includes £101,000 for the completion 
of two suburban electric trains and to facilitate 
the construction of further units. , 
Additional generating plant is to be installed 
at the Narromine (N.S.W.) power house and the 
Municipal Council has placed a contract with 
Mirrlees, Bickerton & Day Pty., Ltd., for the 
supply of a 5-cylinder four-stroke, 550-BHP 
Mirrlees Diesel engine direct-coupled to a 
360-k W, three-phase, 50-cycle G.E.C. alternator. 
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CORRESPONDENCE 


Letters should bear the writers’ names and addresses, not necessarily for publication. 
Responsibility cannot be accepted for correspondents’ opinions. 


Waste Paper Campaign 


ILL you regard this letter, to which you 
have given the hospitality of your 
columns, as addressed personally to 

every member of the electrical industry in 
Great Britain ? 

At the end of December my Committee 
issued an urgent appeal to the whole industry 
for an outstanding drive to salvage 5,000 tons 
of paper by the end of March next. I pointed 
out that other great industries were promoting 
similar drives and expressed my confidence 
that the electrical industry would see that we 
were in the front by the end of March. 

With the utmost pleasure I now report that, 
at the moment of writing this letter to you, the 
total actually turned in and promised exceeds 
one thousand tons. This is a fine achievement 
and I want to offer my thanks and con- 
gratulations to all for this fine start—achieved 
so soon after the appeal. 

In conclusion, I would remind you that 
whether the amount of waste paper you can 
salvage be big or small we want every pound 
upon which you can lay your hands : if you 
have not already returned the post-card I 
sent you, will you do so without delay and 
remind all your friends in the industry. 

2, Savoy Hill, W.C.2. Vv. W. DALE, 

Chairman, 
Electrical Industry Waste 
Paper Recovery Committee 


The Central Register 


HE letter from ‘* A.H.G.”, in your issue 

of December 25th, reveals some mis- 

understanding of the field covered by 
the Central Register. It is obviously neces- 
sary for the Ministry of Labour and National 
Service to define as accurately as possible 
the categories of persons appropriate to its 
various Registers. 

The standards for enrolment on_ the 
Central (Technical and Scientific) Register 
have been framed with great care to admit 
not only the man with professional or 
academic qualifications, but the man who 
has reached an equivalent standard through 
practical experience. Such ‘“ practical ex- 
perience” is defined, roughly, as a regular 
engineering training in industry, followed by 
adequate experience in a position, of authority 
above the rank of foreman. Each case is 
considered on its merits and, in fact, a large 
preportion of the engineers on the Register 
are qualified by experience only. 

Enrolment on the Central Register is com- 
pulsory for all engineers who possess the 


required qualifications, regardless of age or 
present employment. According to the 
Select Committee’s Report quoted by 
** A.H.G.”, the number of unemployed in 
all categories on the Register is 1,810 or just 
over | per cent. of the total number-enrolled. 
There are difficulties in placing unemployed 
engineers on the Register—age, ill-health, etc. 
The transfer of those who are employed 
nearly always involves difficult decisions of 
priority of work. 
London, S.W.1. S. A. FRERE, 
Director of Public Relations, 
Ministry of Labour and National Service. 


Voltage Drop 


ANY of your readers may be interested 
in the following quick method of 
ascertaining the cross-sectional area of 

a cable required to carry a given current a 
given distance with a drop of 5 V. 

The formula is derived as follows :—Let 
I = current in amperes, / = length of run in 
yards (one way only), P = resistivity of 
copper=4x 10-* ohms per cu. in., y=voltage 
drop (i.e., SV), A == required cross sectional 
area, R = total resistance of cable, i.e., 


= ohms. Then vy = IR = 


36x XI 36x 2xi<Ix2x 10-* 
=0-96/1 x 10—°sq. in., which is approximately 
iI x 10-5 sq. in. 

As an example, find the area of a cable 
required to transmit 48A for a distance of 
63 yd. with a voltage drop of 5V maximum. 
We have A= 63 x 48 x 10-5= 0-03 (19/-044). 

As a further instance, where 8A is to be 
transmitted for 20 yd. with the same voltage 
drop, A = 8 x 20 x 10-* == 0-0016 sq. in. 
But it is seen on referring to the I.E.E. tables 
that to carry 8A a bigger cable must be used, 
viz., 0-003. Hence normally the required 
size would be 3/-036, but wartime relaxations 
will allow a smaller cable, viz., 0-002 (3/-029). 
This method has saved me much needless 
calculation and I pass it on hoping it will be 
found useful by others. 

Penarth, Glam. JOHN W. ALEXANDER, 
A.M.1.E.E. 


Wartime Soldering.—* Variflow,” the writer 
of the letter on this subject published in our 
issue of January 8th points out that the sentence 
at the top of page 47 should read as follows :— 
“If a 30 or 40 deg. C temperature rise is 
required, then due to the balance of power it 
can easily be obtained.”’ (To cope with the new 
solders.) 
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COMMERCE and INDUSTRY 


Keeping Employees Interested. 


War Products Exhibition 


AR workers,engaged day in and day out on 
the same job, may not always visualise the 
importance of their contribution to the war 
effort. In order to impress upon employees the 
necessity of maintaining their work at the highest 
possible standard, Connolly’s (Blackley), Ltd., 
recently held an exhibition of finished articles at 
their works, in many cases the articles being 
under working conditions. 
The display incorporated wires and cables to 
illustrate how the war machine relies on sub- 
stantial supplies from the factory. Wireless 


Some of the products at the exhibition arranged by Connolly’s 


(Blackley), Ltd. 


transmitting and receiving sets for use in war- 
ships, aircraft, tanks, etc., telephone equipment, 
switchboard instruments and cable emphasised 
the vital need for communications, while bomb 
release gear, ignition (both coil and magneto) 
and many other exhibits, served to remind the 
workers of the importance of their job. The 
avoidance of scrap was emphasised by a short 
length of copper rod 4-in. long which was 
shown against a reel of 8,000 ft. of fine wire 
produced from a similar length. 

Each employee received a souvenir brochure 
which explained the purpose of the display. The 
exhibition proved very popular and, although it 
was only open outside working hours, over 
2,300 paid a visit. The company employs 900 
persons, but many workers brought relatives 
and friends. The exhibition was also visited by 
many officials of the various Ministries, and 
directors, sales and publicity managers of the 
company’s friends in the trade. 


J.E.A. Employees’ Representative 


The Minister of Labour and National Service 
gives. notice that as soon as may be after 
February 15th, he will designate to the North 
West Midlands J.E.A., the employees’ organisa- 
tions having members in the employment of 
authorised undertakers in the district, in order 
that they may choose a representative to be a 


Factory Lighting. 


member of the Joint Authority. Any organisa- 
tion which is desirous of being considered for 
designation should make application in writing 
to the Minister not later than February 8th, on 
the form provided for the purpose, of which 
copies may be obtained from the Secretary, 
Ministry of Labour and National Service, 
8, St. James’s Square, London, S.W.1. 


Australian Import Control 


It is announced in the Board of Trade Journal 

that certain classes of imports have been brouzht 
under administrative control by the Common- 
wealth Government. 
This means that 
although they are not 
admissible to;Australia 
except under licence, 
quota restrictions do 
not apply. Applica- 
tions for licences are 
dealt with individually 
on their merits. The 
following classes of 
goods are included, 
the tariff item numbers 
being given in paren- 
theses :— Circuit- 
breakers or switch 
units, metal-clad or 
otherwise, for use at 
voltages above 15,000, 
or at any voltage if 
the rated rupturing 
capacity is 250,000 
or higher 
(179B1); voltage regu- 
lator tubes (ex 179B3);_ rectifying valves 
(ex179D4a) ; electric vacuum tubes (ex 181A 1b): 
valves for wireless receivers and valves, other 
(ex 181A2) ; and fluorescent lamps (ex 206A). 


Electrical Review ’’ Index 


Copies of the index to Vol. CXXXI of the 
Electrical Review, covering the second half of 
1942, are now available and readers desiring 
them should apply to the Publisher, Electrical 
Review, Dorset House, Stamford Street, 
London, S.E.1. 


Emergency Legislation 


So many Orders and regulations affecting 
the electricity supply industry in some way con- 
tinue to be issued that it has been found 
necessary to publish a fourth supplement to 
the “Summary of the Emergency Statutes, 
Regulations and Orders Affecting the Electricity 
Supply Industry” prepared by Messrs. Leslie 
Gordon (London J.E.A.) and J. W., Simpson 
(I.M.E.A.) with the assistance of Mr. F. Newey 
(President, I.M.E.A.). 

This supplement replaces a large proportion 
of the original summary and the three earljer 
supplements and includes additional matter 
relating to Orders, etc., issued since the last 
supplement appeared, up to December Ist, 1942. 
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It is proposed to revise the remainder in the next 
supplement. : 

An introductory chapter dealing mainly with 
the powers of the various Ministries is a useful 
addition. The supplement is obtainable from 

Simpson, I.M.E.A., Wellington 


Mr. J. 
House, 125-130, Strand, W.C.2, price 5s. 6d. 


Emergency Ebonite 


In view of the urgent need to conserve rubber, 
WE/BS. 234-1942 for ebonite for electrical 
purposes replaces the 1933 specification for the 
duration of the war. The opportunity has been 
taken to incorporate some of the fresh matter 
already agreed upon for inclusion in the revision 
that was being prepared before the war, which 
will be completed as opportunity offers. Copies 
of the new document (price 2s.) are obtainable 


from the British Standards Institution, 28, 


Victoria Street, London, S.W 


Practical Electrician’s Pocket Book 


Although we are informed that the 1943 
“Practical Electrician’s Pocket Book”’ published 
by Electrical Trading, 29, Bedford Street, London, 
W.C.2 (3s. 6d. net, or 3s. 10d. including postage) 
is a little smaller than the last edition this is not 
obvious. All the usual sections have been 
retained and revised and those on electric 
lighting and wiring have actually been amplified 
to take account of wartime changes in practice. 


Incorrectly Wired Switch 


At the Hanley Stipendiary Court last week 
T. M. Birkett & Sons, Ltd., were fined £15 for 
contravening the factory regulations in regard 
to the use of electrical energy. 

Mr. F. H.. Mann, Electrical Inspector of 
Factories, gave evidence that a lighting switch 
was not on the “ live’ side of the circuit as it 
should have been. In reply to a question by the 
stipendiary magistrate 
he said he could only 
surmise that the switch 
was fixed in this way 
through carelessness or 
a mistake on someone’s 
part ; the circuit could 
easily be tested. 

Mr. J. W. Mason, 
defending, said that the 
company employed 
qualified electrical engi- 
heers, assistant electric- 
ians and  improvers. 
When a qualified 
electrician was dealing 
with a lamp he always 
assumed that the switch 
was not in the right 
place and took the 
Proper measures’. to 
make sure he did not 
receive a shock. The 
magistrate agreed, but 
said that they had to 
consider the inexperi- 
enced person and there 
was a duty to make 
certain, so far as human 
ingenuity could, that the 
factory was safe for 
those who worked there. 
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Storage-Space Returns 


Under the Storage Facilities (Information) 
Order, 1942, occupiers cf wholesale and retail 
premises having a floor area cf 10,000 sq, ft. or 
more are required to make returns to the Board 
of Trade. The Electricity Commissioners say 
that it is understood that where electricity 
undertakings occupy premises (e.g., showrooms) 
which are used for retail sales the floor area to 
be taken into consideration must include the 
areas of all rooms (other than living-rooms) 
used for any purpose associated with the business 
such as store rooms, showrooms, packing-rooms, 
offices, canteens, etc. 

In cases where any offices, etc., at which the 
showrooms are located are wholly or mainly 
used in connection with the general operation 
of the undertaking it is desirable to indicate this 
in the return. 

Forms for the return can be obtained from 
the Registrar, Control of Factory and Storage 
Premises, Board of Trade, Neville House, 
Page Street, S.W.1. 


Munition Works Lighting 


As a result of modifications in machine 
lay-out and rapid extensions to meet war needs, 
the lighting of an engineering works in the 
South of England has been replanned. In the 
new scheme, except for such places as corridors 
and stores, mercury-vapour lamps are used 
throughout the works and also in the progress 
and administrative offices. Of the 1,000 
lighting points installed, 350 have ‘* Osram” 
fluorescent tubes (of which only the tubes 
proper are bounded by the reflecting surfaces), 
the remainder being ‘* Osira”’ 80- and 125-W 
lamps, mostly fluorescent. 

Illumination values range from 8 ft.-candles 
for rough work such as buffing, to 40 ft.-candles 
where fine limits have to be observed, e.g., on 
the benches in the tool room. Typical inter- 


General view of the toolroom in a munition factory lighted by ‘‘ Osram" 
fluorescent tubes (40 ft.-candles on the benches) 
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mediate values are 10 to 12 ft.-candles in the 
machine shop and 24 in the inspection depart- 
ments. For the lighting over two conveyors, 
best results were achieved with tubes parallel 
with the belts. The great increase in the 
illumination level throughout the works and 
offices has not increased the aggregate load 
anything like proportionately since the original 
installation was mainly composed of tungsten 
lamps. 

The material used for the new work amounted 
to 16,000 ft. of conduit, 72,000 ft. of v.i.r. cable 
and 525 ft. of p.il.c. cable. The scheme was 
designed and installed by the Pheenix Electrical 
Co. (London), Ltd., in conjunction with the 
aoe, engineers of the General Electric 

0:, 


Contract Price Adjustment Formule 


The British Electrical and Allied Manufac- 
turers’ Association notifies us of the latest 
figures for use in its contract price adjustment 
formule :— 

(a) “Rates of Pay.”—The rate of pay for 
adult male labour at January 16th should be 
deemed to be 80s. 6d. (no change). (b) ‘* Costs 
of Material.’”’—The index figure for intermediate 
products published by the Board of Trade on 
January 16th is 171:2 and is the figure for the 
month of December, 1942. 


Register of Closed Businesses 


The Board of Trade is now compiling a 
register of non-food retailers who have had to 
close their businesses. Applicants for registra- 
tion must have closed their shops since Septem- 
ber 3rd, 1939 ; must have traded continuously 
for 12 months before withdrawal or for a total 
period of two years in the five years preceding 
withdrawal ; and must have traded in the 
categories of goods and services covered by 
the Location of Retail Businesses Order. (This 
Order included radio goods, gramophones and 
accessories ; electric torches and _ batteries 
therefor ; and electrical goods and appliances 
other than those mentioned in the two foregoing 
classes.) 

A trader who has sold his business as a going 
concern will not be eligible for admission to 


the register, but if he satisfies the specified con- 


ditions his name will be recorded in a supple- 
mentary register. A trader who has closed 
premises but continues to trade from other 
premises can apply for registration. 

Traders on the register will be given priorit 
in the re-opening of businesses in trades whic 
are subject to the Location of Retail Businesses 
Order. 

Forms of application (R.T.R.2) can be 
obtained from Chambers of Trade or Commerce, 
Citizens’ Advice. Bureaux, W.V.S. village repre- 
sentatives or the Board of Trade, Neville House, 
Page Street, S.W.1. 


Fatalities 


An inquest was held at Binley (Hants) on 
January 9th into the death of William Edwin 
Baverstock (19,) an agricultural tractor driver, 
at Binley on January 6th. According to the 
evidence of his employer, Baverstock was 
examining his tractor in a _ corrugated-iron 
roofed building containing a forge with an iron 
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handle. Some electrical wires which had been 
out of order for some time were hanging over 
the roof. The breakdown of the circuit had 
been reported to the supply company who had 
sent a man to inspect it. The fuse had been 
removed before Christmas. 

A farmer stated that hearing a shout from 
the building he and others ran in and found 
Baverstock grasping the handle of the forge. 
He warned them not to touch him but to go and 
switch off the current. They did this and found 
that Baverstock had fallen to the floor. They 
tried artificial respiration and administered 
restoratives but without effect. 

A foreman electrician employed by the 
Wessex Electricity Co. said that in October 
last he had visited the farm and had found the 
wires hanging over the roof and touching the 
road. He handled the wires, having been told 
that the current had been cut off, rolled them up 
and threw them over the roof. He was sure 
that the switch was off and the positive fuse had 
been removed ; they might have been restored 
since that date. 

After further evidence, the coroner pointed 
out to the jury that there was no definite evidence 
as to how the wires became “ alive,” but it was 
a question that they should go into as far as they 
could. The jury returned a verdict of ‘* Acci- 
dental death by electrocution ’’ and expressed 
the opinion that when electric leads were broken 
they should in all cases be cut off or permanently 
disconnected at once. 


The danger of householders ** tinkering with 
electrical equipment instead of consulting 
qualified electricians ’’ was emphasised by the 
Blackburn Coroner, on January 12th, at an 
inquest on John Robert Skillicorn, aged thirty, 
who placed an electric radiator on the edge of 
the bath and accidentally knocked it into the 
water while he was having a bath. Fe 

Mr. J. Wright, installation superintendent, 
Blackburn Electricity Department, said that 
no electrical apparatus should be placed in a 
bathroom. In this case deceased had himself 
lengthened the radiator cord with twin flex 
instead of using the three-core flex originally 
fixed. This resulted in there being no “earth.” 

The Coroner, recording a verdict of ** Acci- 
dental death,”’ said it was a pity that there had 
to be accidents to bring home these lessons. 


INFORMATION 
DEPARTMENT 


to sources of electrical goods, makers’ 

addresses, etc., are replied to by our Infor- 
mation Department through the post. Inquiries 
should be accompanied by a stamped addressed 
envelope. 

Our extensive records enable us to reply to 
most queries, but occasionally we ask for our 
readers’ assistance in tracing names and addresses 
not known to us. We should be glad to have 
such information regarding the makers of the 
following :— 

PARTINGTON illuminated magnifier. 

*VOLsPRAY” painting equipment. —- Kurt 
Erlach Ltd. 

Mono amr electric fittings. 


G ‘osours inguiries from readers relating 
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This survey of the conditions governing the 

supply during 1942 of the principal materials 

used in the electrical industry has been specially 

written for us by the Metal Information 
Bureau, Ltd. 


Copper 

HE past year has seen a_ constantly 

rising consumption of copper among 

the United Nations, the most marked 
expansion being in the United States. There, 
despite the big and growing domestic output 
plus the import of practically all the South 
American production, the war production 
chiefs have found themselves constantly 
faced with a potential shortage of copper, 
necessitating increasing restrictions on the 
use of the metal, even for such purposes as 
rural electrification. Indeed, in many war 
plants silver busbars have replaced copper, 
the U.S. Treasury having lent some 40,000 
tons of its silver stocks for this purpose. 

In Great Britain consumption also ex- 
panded, but at a lower rate than in the 
earlier years of the war as the completion of 
the war production programme was naturally 
further advanced. Official maximum prices 
have not changed during the year. The brass 
industry has been the outstanding consumer, 
although the electrical trades have also taken 
very substantial quantities. With mechanised 
warfare such as the present, the call for 
electrical equipment of various kinds is large, 
and large quantities of cable and copper 
wire are also used. 

Towards the end of the year the Non- 
Ferrous Metals Control issued a further 
Order affecting copper, the object of which 
was to make it necessary for consumers of 
even trifling quantities to secure a licence to 
acquire supplies. The allocation of brass 
rods was overhauled in September, and a 
new scheme introduced designed to secure 
the maximum output from available brass 
capacity, and to shorten, wherever possible, 
delivery delays. : 

In 1943, with production from Empire 
sources unlikely to rise much, but with the 
output of munitions, etc., still rising, the 
copper supply situation in this country may 
be tighter than it has been, despite the 
— utilisation of scrap and secondary 
metal. 


Tin 
The whole tin industry had to be re- 
organised in 1942 owing to the loss of the 
big Eastern producing areas through the 
Japanese invasion. The strictest economy in 
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Electrical Materials 


Factors Affecting Supply During 1942 


consumption was enjoined upon all users, 
and wherever possible substitutes for tin 
have been introduced. Somewhat naturally, 
the tinplate industry was the biggest sufferer, 
but substantial economies have also been 
made in the use of tin for bearing. metals, 
solder, bronzes and the like. Even for elec- 
trical work it was found that the tin content 
of solders could be materially -reduced 
without lowering efficiency, by the sub- 
stitution of silver and other elements. 

America followed similar lines to Britain 
in this direction, the aim being to cut overall 
consumption by fully 50 per cent. from the 
1941 level. This, it would appear, has now 
been achieved. A _ notable development 
during the year was the opening of the 
Government-owned tin smelter in Texas City, 
the capacity of which has been progressively 
increased until at present it is over 50,000 
tons a year, and is to be further raised to 
some 90,000 tons. 

The International Tin Restriction Agree- 
ment was renewed, mainly to keep the 
machinery of contro] in being. Production 
in Nigeria, the Belgian Congo and Bolivia is 
being increased wherever possible, especially 
in the first two countries, and both in America 
and in Britain tin has been subsidised by the 
—e in order to keep selling prices 
stable. 


Lead 


The loss of Burma and the subsequent 
threat to Australia as a result of Japan’s 
entry into the war materially altered Britain’s 
lead supply position, but official selling prices 
have not been changed. From the end of 
the first quarter of 1942 increasingly stringent 
control was imposed by the Ministry of 
Supply, including a drastic concentration 
scheme for the lead pipe and sheet industry. 
Battery makers, although using very large 
quantities, are almost entirely on war work, 
and have not suffered materially, and the 
cable industry has been in a similar position. 

In America, thanks to very large imports, 
supplies have exceeded consumption, which, 
though rising, has been kept to a minimum, 
and a big stockpile has been built up. In 
1943 there should be enough lead for the vital 
needs of the United Nations, but rigid 
control over consumption is being, and is 
likely to be, maintained. 


Spelter 

Mainly owing to the enormous demands of 
the brass industry, zinc has been in rather 
short supply throughout the past year, and 
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must remain so during 1943, since productive 
capacity within the Empire cannot be much 
further increased in the near future, and the 
tendency of demand is still upwards. Gal- 
vanisers have had their supplies drastically 
cut, and other uses have been kept down to a 
minimum in order to supply brass makers 
and the zinc alloy die-casting industry, 
whose output since the war has increased 
roughly ten-fold. Prices have not moved. 

America, who has been supplying Britain 
with appreciable quantities of zinc, has 
also had to economise in her consumption, 
in order to meet war needs, but thanks to a 
rising domestic smelter output seems to have 
enough metal for her vital needs. 


Aluminium 


There has been a very big expansion of 
production -in America during the past 
year, and to a lesser extent in Canada. India 
has entered the ranks of producers and there 
is no doubt whatever that aluminium is now a 
major metal. Indeed, on a bulk rather than 


a tonnage basis it is probably produced in 
greater volume than any other non-ferrous 
metal—or will be in 1943. Supplies, however, 
are nearly all allocated to the aircraft in- 
dustry, whose requirements seem unlimited. 
Aluminium producing plants have even had 
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to use silver busbars instead of aluminium, 

This state of affairs seems likely to continue 
until the end of the war, the rising production 
being fully matched by increasing aircraft 
output and other vital war uses. Prices of 
virgin metal have been kept quite stable at 
the official maximum level. 


Rubber 


The loss of Malaya and the Dutch, East 
Indies, as well as Siam and the Philippines, 
grievously affected rubber supplies for the 
United Nations, and threatened an acute 
scarcity. To meet this the production of 
synthetic rubber on a huge scale has been set 
on foot in the United States, but full pro- 
duction can hardly be achieved before the 
later months of 1943, and in any case it has 
been necessary to economise in the use of 
rubber in the most drastic fashion imaginable. 

This has naturally affected the electrical 
industry to some extent, as rubber-covered 
cable, etc., can only be produced or used for 
vitally important purposes. Not only have 
allocations of supplies to tyre and other 
manufacturers been cut to the bone, but the 
salvage and reclamation of old tyres and 
other rubber products has been energetically 
organised, and made the subject of a vigorous 
national campaign. 


Metal-Powdering Furnace 


Reclamation of Bearing Metals 


HE control and recovery of white bearing 
metals, of which a railway organisation may 
require 1,500 tons per annum, are discussed 

in a paper by Messrs. J. N. Bradley and H. 
O’Neill (L.M.S. Research Laboratory, Derby) 
issued by the Institute of Metals. 

It is emphasised that one way of economising 
is to reduce the thickness of the deposit, for a 
thin lining is superior because it obviates shear 
stress across the section:so that fatiguing at the 
surface is reduced. Centrifugal casting is a 
satisfactory way of producing thin linings. 
Driving-motor bearings on the Swedish Railways 
have linings 2 to 3 mm. thick made in that way. 

For the reclamation of old bearings, together 
with melting dross and mixed machine shop 
borings, the powdering of the more fusible white 
metal and its removal from the bronze by sieving 
has been accomplished. A special furnace for 
the purpose has been made by Birmingham 
Electric Furnaces, Ltd., with a steel drum rotat- 
ing inside the hot chamber. Temperature is 
automatically controlled within +2-5 deg. C. and 
a drum speed of 20 RPM is satisfactory for 
charges up to 40 Ib. in weight sealed in the drum. 
After heating to a set temperature and agitation 
for about ten minutes the charge is withdrawn 
without further cooling. 

Diametrically opposed internal fins extending 
along the whole length lift and drop the charge 
on to the interior surface of the heated drum, 
thereby reducing the white metal to a fine 
_— which is easily separated from the 

ronze by sieving. Too low a temperature pro- 
duces a small proportion of-coarse powder 


while too much heat causes agglomeration that 
forms some small balls. 

_ This Bradley process (British patent 540,536) 
is now coming into use at the L.M.S. railway 
works at Derby. To make the process con- 
tinuous a thermostatically controlled pre-heater 
rotated by its own motor has been added, with 
a charging helix delivering into the ‘ Birlec” 
drum furnace, which discharges on to a vibrating 
sieve. Very satisfactory results are obtained, 
with an output of from 200 tod 300 Ib. per hour. 
The toxic nature of the powder produced is 
emphasised, so that the plant must be dust-tight. 


e e 
Designing a Colliery 
MEETING of the West of Scotland 
Branch of the Association of Mining 
Electrical and Mechanical Engineers was 

held jointly with the Scottish Branch of the 
National Association of Colliery Managers 
in the Royal Technical College, Glasgow, on 
January 9th, when a paper entitled * Some 
Considerations on Problems of Design for 4 
New Colliery’ was read by Messrs. A. M 
Bryan and W. Miller. : 

The subject was dealt with under the following 
headings, and proved of great interest to the 
large number of members present :—Some 
preliminary considerations; working hours and 
number of coal-winding shafts; method ol 
working; size of tub; shaft capacity; cages or 
skips ?; winding load; and steam or electric 
winding ? 
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ELECTRICAL ‘REVIEW 


Mining . Research 


Flameproof Enclosure Investigations 


HE Report of the Safety in Mines 
Research Board for 1941 has been 
issued by the Ministry of Fuel and 

Power (Stationery Office, Is. net). The 
chairman of the Board is Sir Malcolm 
Delevingne and electrical interests are repre- 
sented by Dr. C. V. Drysdale. 

In the section devoted to electrical re- 
searches, particulars are given of temperature 
measurements in gases ejected from flame- 
proof enclosures with a view to ascertaining 
why and how a flanged gap may prevent the 
passage of a flame to an external inflammable 
mixture of gas and vapour. It was found 
that the maximum temperature recorded 
followed the maximum pressure, whilst the 
safe gap followed neither temperature nor 
pressure. Adiabatic expansion of the gases 
(contrary to a commonly held view regarding 
cause of the efficiency of flanged gaps) has 
little to do with the cooling of the escaping 
gases, and the temperature as measured is 
not solely responsible for external ignition, 
as the safe gaps are not directly related to 
temperature. 

Tests of casings of from 4-8 to 24-1 cu. ft. 
have shown that no greater strain is set up 
by an internal explosion (not a “‘ detonation ”’) 
—even a rapid explosion of hydrogen and 
air—than by a gradually applied pneumatic 
pressure of the same maximum amount. 
An explosive mixture in a large vessel takes 
longer to burn than in a smaller one and 
produces no higher maximum pressure. 
From experiments with motors having shafts 
of 34 and 1} in. diameter with gland lengths 
of 14 and 1 in., it seems clear that over these 


ranges the safe gap is greatly in excess of any 
ordinary rotor-stator clearance. 

The danger due to overheating of oil- 
immersed gear was illustrated by a serious 
fire at a motor-stator rheostat, the flange gap 
of which was correctly dimensioned and 
maintained. Owing to misuse, the rheostat 
became so hot that the oil vaporised and 
caught fire on escaping into the air. In a 
test, oil in a flameproof enclosure was 
warmed by an immersion heater until its 
temperature reached 300 deg. C., when the 
vapour inflamed spontaneously about 10 in. 
above the flanges of the vessel, the flame 
spreading back to the flanges and continuing 
there as long as the vapour issued.  Oil- 
immersed gear is not designed to prevent 
this sort of occurrence which can be avoided 
only by correct installation and regular 
maintenance. 

There has recently been an increase in the 
need for electrical apparatus for use in 
explosive atmospheres other than fire damp 
with air. Investigations carried out on 
behalf of the Electrical Research Association 
indicate that the information yielded, in 
conjunction with experience gained by 
manufacturers, will allow of the designing of 
equipment that is likely to be safe in industrial 
gases and vapours. So far, results for hexane 
and heptane (constituents of petrol) have 
been obtained. 

Experimental twin cables with plastic 
insulation reinforced with artificial silk cores 
to give a tensile strength of over 200 Ib. have 
been issued to a limited extent with satis- 
factory results. 


Bingley Salaries Award 


which was claimed by the E.P.E.A. in the case 


HE National Arbitration Tribunal has 

issued its award (No. 296) in the dispute 

between the Bingley Urban District Council 
and three members of the Electrical Power 
Engineers’ Association in the Council’s employ, 
Messrs. J. \Thwaite, G. E. W. Hird and N. E. 
Hebblethwaite. The dispute arose out of the 
failure of the Bingley Council to adopt and 
operate the National Joint Board schedule of 
conditions and salaries and in particular to put 
into operation the decisions of the N.J.B. and 
the District Joint Board (No. 2 Area). 

At a hearing on January 7th, statements were 
made and documents considered relative to the 
matter, among them statements as to the 
designation and duties of the three employees; 
the grading on the basis of which the salary 
scale provided by the N.J.B. had in fact been 
applied in the case of two of the employees and 
the payment of the third in accordance with 
the schedule of the District Joint Industrial 
Council ; the grading under the N.J.B. schedule 


of all three employees ; and the view of the 
D.J.1.C. that the third employee concerned 
came within its jurisdiction. 

After considering this evidence the Tribunal 
awards (a) that the remuneration payable to 
Mr. Thwaite as from July Ist, 1941, shall be that 
appropriate to Class C, Grade 6, of the N.J.B. 
schedule, except for such period from October 
Ist, 1941, as he was — the duties of 
mains superintendent, for which period he shall 
pe = in accordance with the scale appropriate 

Class C, Grade 4; (6) That Mr. Hird, as 
pao the date of his appointment, shall be paid 
in accordance with the salary appropriate to 
Class C, Grade 4. 

No award is made in the case of Mr. Hebble- 
thwaite, whose position, it is said, appears to 
involve a question of demarcation which should 
be dealt with and settled between the N.J.B. 
and the National Joint Industrial Council for the 
Electricity Supply Industry. 
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ELECTRICITY SUPPLY 


Wash-Boiler Peak. 


Accrington.— WASH-BOILER LoAD.—Appealing 
for economy in the use of electricity, Mr. T. B 
Nutter, borough electrical engineer, states that 
the use of electric wash boilers on Monday 
mornings increases the demand by 1,000 HP ; 
if wash days were “staggered” the position 
would be considerably eased. 


Bradford.—MiL_t Supp_ty.—The Corporation 
has given permission to Electrical Distribution of 
Yorkshire, Ltd., to lay cables for the provision 
of supply to mills. 


Brighouse.—SussTATION.-—The Town Council 
has approved plans for the erection of a sub- 
station for the Yorkshire Electric Power Co. 


Cheltenham.—OveERHEAD LineE.—-Consent has 
been obtained by the Electricity Committee for 
the erection of an overhead line to a farm. 


Dumfries.—-PURCHASE OF UNDERTAKING Com- 
PLETED.—Twenty years ago Dumfries Corpora- 
tion took over the electricity undertaking, and 
the last instalment of the purchase price of 
£68,000 has just been paid. Although there 
was much opposition to the acquisition of the 
undertaking on the ground of cost, the step has 
been fully justified by the success of the under- 
taking. 

Grantown (Morayshire).—-STREET LIGHTING 
CHARGE.—When the Town Council discussed 
modified street lighting it was stated that the 


Grampian Electricity Supply Co. had agreed to 
accept from the Council a payment equal to 
peng of the sum paid for street lighting in 


Lichfield.— OveRHEAD Lines.—The Electricity 
Committee has obtained consent to the erection 
of overhead lines. 


Newcastle (Staffs).—ADDITIONAL SUPPLIES.— 
Extension of electricity supplies are to be given 
by the Electricity Committee to the works of 
three firms. C. C. Hawtayne & Partners 
are acting as consulting engineers. 


Oxford.— UNDERGROUND CABLE.—The Town 
Council has granted an application by the 
Wessex Electricity Co. for permission to lay an 
underground cable. 


Whitby.— Minimum CHARGE.—The Urban 
District Council has decided that the authorised 
annual charge of 25s. shall be made in lieu of the 
present quarterly minimum charge of 10s. for 
winter quarters and 5s. for summer quarters. 
The Council is to ascertain the effect of the new 
regulation on the minimum quarterly charge of 
3s. made for additional meters for heating or 
power. 


Overseas 


Argentina.— VEGETABLES AND CORN AS FUEL. 
—Faced with a severe shortage of coal for 
operating its steam electric power plants in 
Argentina, the American & Foreign Power Co. is 
reported to have converted many of its smaller 
units to burn vegetables, shelled and cob corn, 
barley, bran, sorghum, seedcake and sunflower 


Large Swiss Plant. 


seed husks, and is now temporarily independent 
of imported coal and oil for these plants. 


Hungary.—ELECTRICITY RATIONING.—An 
electricity rationing system has been introduced. 
Restaurants may use up to 70 per cent. of their 
normal consumption, and trade \and industry 
90 per cent. 


Switzerland.—LARGE HYDRO-ELECTRIC SCHEME 
CoMPLETED.—The Geneva Correspondent of 
The Times reports the starting up last week of the 
Innertkirchen power plant, as a result of which 
the Federal authorities have announced some 
relaxation of the restrictions on the use of 
electricity. The Innertkirchen plant represents 
the final stage of a large hydro-electric scheme 
started in 1932 with the formation of an artificial 
lake containing 300 million cu. ft. of water on 
the Grimsel Pass at a height of 6,155 ft. Two 
years later the Handeck power-house was built 
and in 1937 the Boden station, the Innertkirchen 
plant—housed in chambers hewn out of the solid 
rock—being finished last year. The three 
power-houses situated at various levels, use water 
from the same source and together have a plant 
capacity of 290,000 HP. 


Ukraine.—REPAIRS AT DNIEPROPETROVSK.— 
The great Dniepropetrovsk power plant. 
destroyed by the Russians before their retreat, 
is now said to be working for the Germans. 
The Todt organisation was given the work of 
restoring the plant and this was completed 
within a year, although 25,000 metric tons of 
cement had to be transported from Croatia 
across the Danube. A serious problem con- 
sisted in lowering the water level so that the 
reconstruction of the dam could be started. 
To make it possible for the water to flow off, 
ten galleries were driven through the undamaged 
part of the wall of the dam without endangering 
the structure, in spite of the water pressure 
having been increased by floods. 


TRANSPORT 


Darlington. —- TRANSPORT DIFFICULTIES. — A 
reply to criticism of the Corporation trolley-bus 
service was given at a meeting of the Town 
Council recently by Alderman J. D. Hinks, 
chairman of the Transport Committee. Alder- 
man Hinks pointed out that the service was 
operating under great difficulty. There was a 
daily sick list of over thirty and on one occasion 
fifteen buses were off the road because there was 
insufficient staff. Of the 59 buses in the fleet, 
22 had been in use for fifteen years and replace- 
ment plans had been impeded by the war. He 
announced that consideration was being given 
to the employment of part-time conductresses. 


Sunderland. — PROPOSED LEGISLATION. — The 
Town Council is to promote a Bill one of the 
objects of which is to extend the time for the 
completion of certain tramways authorised by 
the Sunderland Corporation Act of 1935. 

Sweden.—RAILWAY Rapio.—Radio-telephone 
communication between traffic controllers and 
engine-drivers is to be tried out for a year by the 
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Swedish Saltsjoe Railway Co., states the 
Stockholm radio. Ultra-short waves will be 
used. It is hoped that this quick means of 
communication will remedy the difficulties 
resulting from the steady increase in traffic.— 
Reuter. 


RADIO & TELEPHONY 


Australia.—New Empire RADIO NETWORK 
PLAN.—Senator W. P. Ashley, Australia’s Post- 
master General and Minister for Information, 
last week submitted to the Cabinet the recom- 
mendations of the Commonwealth Telegraph 
Conference. In a statement Senator Ashley 
said the Conference had recommended changes 
in the wireless system, including the designing 
of a network of wireless communications linking 
all parts of the Empire. It also recommended 
freedom for the Governments participating in 
the scheme to establish direct wireless circuits 
with both British and foreign countries. The 
condition of limiting these circuits to six months 
after the war was not final, but would be reviewed 
at that time. Later Senator Ashley announced 
that the Australian Cabinet had accepted the 
recommendations of the Conference.— Reuter. 
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Spain.—TELEPHONE PROGREssS.—-At the recent 
annual meeting of the Spanish National Tele- 
phone Co. it was stated that at the end of 1940 
the number of telephone subscribers in Spain 
was 344,800, an increase of 17,700 during the 
year. 


Turkey.— TELEPHONE AND TELEGRAPH 
DEVELOPMENTS.—According to the German 
Postnachrichtenblatt, a quantity of 
German telephone and telegraphic material 
has recently arrived in Istanbul. A new 
telephone cable has been laid between Saray 
Point and Salacak which will provide fifteen 
new telephone and six telegraph circuits between 
Istanbul and Ankara, and an addition of ten 
telephone and three telegraph circuits to those 
available between Istanbul and European 
countries. 


York.—Rapbio Retay.—The Streets Com- 
mittee has received a deputation from York 
Relay Services, Ltd., requesting the renewal 
of the agreement, a reduction in the percentage 
payable to the Corporation and the abolition 
of the minimum annual charge. The Committee 
recommends renewal of the agreement without 
any variation of the terms. 


FINANCIAL SECTION 


Company News. 
Reports and Dividends 


Newman Industries, Ltd., proposes to recon- 
struct its capital by the creation of 200,000 
6 per cent. redeemable convertible cumulative 
preference shares of £1 each and 1,200,000 
ordinary shares of 2s. each. The whole of the 
preference and 500,000 of the ordinary shares 
are to be issued and the holders of the preference 
shares will have the option, up to 1947, of sub- 
scribing for ordinary shares at the price of 6s 
each in the proportion of ten ordinary for each 
three preference held. Holders of the existing 
ordinary shares will be offered new ordinary 
shares, in the proportion of one new share for 
each three held, at 4s. each. The existing 
cumulative preference shares will be redeemed 
at a premium of 2s. per share. 


The Westinghouse Brake & Signal Co., Ltd., 
reports a net profit for the year to September 
30th of £164,711, as compared with £141,629 for 
the preceding year. Contingencies "reserve 
receives £80,000 and staff pensions £10,000. The 
dividend for the year is 10 per cent., plus a bonus 
of 24 per cent., making a distribution of 12} per 
cent. (against 10 per cent.), and the balance 
carried forward is £95,836 (against £91,273 
brought in). 

British Industrial Plastics, Ltd., in a preliminary 
statement, shows gross profits for 1941-42 of 
£295,798, an increase of £126,675 as compared 
with the previous year, but after deducting general 
and special expenses, and providing £27,341 for 
depreciation and £155,500 for taxation, the net 
profit is £21,424 (against £15,989). The 
ordinary dividénd for the year is 8 per cent. 
(against 6 per cent.). 


Bullers, Ltd., report a net profit of £24,491 for 
the year ended July 31st last as compared with 


Stock Exchange Activities. 


£19,056 for 1940-41. The ordinary dividend 
for the year is 7} per cent. (against 5 per cent.), 
pensions reserve receives £5,000 and £20,828 is 
carried forward. 


Radio Rentals, Ltd., reports a trading profit 
of £187,921 for the year to August 3lst last 
(against £159,609 in 1940-41). The net profit 
after providing for taxation, writing off value 
of radio sets, etc., rose from £8,542 to £13,400. 
A final ordinary dividend of 6 per cent. main- 
tains the year’s distribution at 10 per cent. 


Bagdad Light & Power Co., Ltd.—The company 
reports a revenue of £148,588 for the past 
year (against £145,341). After meeting expenses, 
including taxation and the Iraq Government’s 
share of the profit, there remains a net amount 
of £20,163 (against £17,473). The dividend on 
the ordinary shares is raised from 4 to 5 per cent. 
for the year. 


_Bennis Combustion, Ltd., is paying an interim 
dividend of 5 per cent., as last year. 


New Companies 


Transformer Steels, Ltd.—Private company. 


Registered January 7th. Capital, £150,000. 
Objects: To carry on business of manufacturers, 
producers, importers and exporters of, and 
dealers in, metals and alloys, metallurgists, 
metal workers, wiredrawers, chemists, electrical, 
mechanical and general engineers and con- 
tractors, manufacturers of, and dealers in, cables, 
conductors and _ insulating materials, etc. 
Directors: Sir Geoffrey R. Clarke (representing 
Telegraph Construction & Maintenance Co., 
Ltd.); R. Sankey (representing Joseph 
Sankey & Sons, Ltd.); and E. H. Armitage 
(representing Brown Bayley’s Steel Works, Ltd.). 
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Each of the above-named companies is entitled 
to one representative on the board while holding 
at least three-tenths of the issued shares. 
Solicitors: Bircham & Co., Winchester House, 
Old Broad Street, London, E.C.2. 

Neal (Electrical), Ltd.—Private company. 
Registered January 7th. Capital, £500. Objects: 
To carry on the business of electrical, radio and 
general engineers and accessory dealers, etc. 
H. Devereux, 45, Marius Road, London, 
S.W.12, is the first director. Registered office: 
44, Upper Tooting Road, London, S.W.17. 


C. T. Drummond, Ltd.—Private company. 
Registered January 9th. Capital, £2,000. 
Objects: To acquire certain provisional specifi- 
cations, chiefly relating to electric clocks, from 
C. T. Drummond, and to carry on the business 
of electrical, constructional and general en- 

ineers, agents between inventors and manu- 
acturers, manufacturers of, and dealers in, 
clocks, scientific instruments, etc. Directors: 

é Drummond, 1, Sandleford Parade, 
Newtown Road, Newbury, Berks; and Annie 
= and A. L. Orchard, addresses not 
stated. 


Walker-Tyseley (Electrical), Ltd.—Private 
company. Registered January 7th. Capital, 
£100. Objects: To carry on the business of 
manufacturers of, and dealers in, electric fans, 
fires, irons, stoves, refrigerators, bells, lamps, 
switchboards, dynamos, magnetos, batteries, 
armatures, insulators, appliances and supplies, 
wireless goods, etc. Directors: R. E. Walker, 
2,  Alderbrook Road, Solihull, Warwick, 
and two others. Registered office: The Lodge, 
Bulstrode Park, Gerrards Cross, Bucks. 


Fildews (Exmouth), Ltd.—Private company. 
Registered January 7th. Capital, £2,000. 
Objects: To acquire the business of a radio 
and electrical engineer carried on by H. S. 
James, at 20, Chapel Street, Exmouth, as 
Fildews Radio Service. Directors: H. S. 
James, and E. A. S. James, both of Kingsdon, 
Douglas Avenue, Exmouth; and G. C. 
Walrond, 20, Chapel Street, Exmouth. 
Solicitors: R. T. & H. Campion, Exeter. 


Companies’ Returns 
Statements of Capital 


Brush _ Electrical 


Engineering Co., Ltd.— 
Capital, £1,500,000 in preference 
stock and £393,318 ordinary stock and 187,234 
ordinary and 669,448 unclassified shares of £1. 
Return dated June 16th. All preference and 
ordinary stock issued and fully paid up. Mort- 
gages and charges: £401,843. 


Chamberlain & Hookham, Ltd.—Capital, 
£100,000 in 9,500 preference and 10,500 ordtnary 
shares of £5. Return dated July 15th. 8,000 
preference and 10,000 ordinary shares taken up. 
£36,990 paid on 7,298 preference and 100 
ordinary shares. £53,510 considered as paid 
on 702 preference and 10,000 ordinary shares. 
Mortgages and charges: Nil, 


**M.K.”? Electric, Ltd.—Capital, £300,000 in 
100,000 rage and 200,000 ordinary shares 
of £1. eturn dated August 13th. All shares 
taken up. £768 paid. £299,232 considered as 
paid. Mortgages and charges: £6,600. 
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Kalgoorlie Electric Tramways, Ltd.—Capital, 
£250,000 in £1 shares. Return dated Septem. 
ber 17th. All shares taken up. £250,000 paid. 
Mortgages and charges: £57,669 3s. and 
interest accrued since April Ist, 1912. 


Thornbury & District Electricity Co., Ltd— 
Capital, £15,000 in £1 shares. Return dated 
September 30th. 12,404 shares taken up. 
£8,004 paid. £4,400 considered as _ paid, 
Mortgages and charges: Nil. 

Boroughbridge Electrical Co., Ltd.—Capital, 
£500 in £1 shares. Return dated September 
30th. 100 shares taken up. £100 paid. 
Mortgages and charges: Nil. 

Wholesale Electric Co., Ltd.—-Capital, £1,500 
in £1 shares (all ordinary). Return dated 
August 19th. All shares taken up._ £1,500 
paid. Mortgages and charges: Nil. 

Campbeltown & Mid-Argyll Electric Supply, 
Ltd.—Capital, £50,000 in £1 shares. Return 
dated September 7th. All shares taken up. 


-£50,000 paid. Mortgages and charges : Nil. 


Public Utilities (Electric), Ltd. — Capital, 
£25,000 in £1 shares. Return dated September 
7th. All shares taken £25,000 paid. 
Mortgages and charges : Nil. 


Normand Electrical Co., Ltd.—Capital, £20,000 
in 20,000 shares of £1 each. Return dated 
September 16th. 12,448 shares taken up. 
£12,448 paid. Mortgages and charges : Nil. 


Mortgages and Charges 


Tungsten Manufacturing Co., Ltd.—Debenture, 
charged on the company’s undertaking and 
property, present and future, including uncalled 
capital, dated December 3ist, 1942, to secure 
£8,000. Holders: Braemore Trust, Ltd., Meath 
House, Hayling Island, Hants. 


Edison Swan Electric Co., Ltd.—Satisfaction 
to the extent of £375,615 on October 31st, 1934, 
of debts secured by mortgages or charges dated 
prior to July Ist, 1908, and registered September 
25th, 1908, pursuant to Section 12 of the Com- 
roaice Act, 1907. (Notice filed January 6th, 


Liquidations 


Garnett Electrical Installations, Ltd.— Meeting 
February 23rd. at 3, York Street, Manchester, 2, 
to receive an account of the winding-up by the 
liquidator, Mr. H. Beattie. 


Bankruptcies 


J. K. Thornborough, 7, Finlay Close, Kendal, 
and E. C. Thornborough, 17, Oak Street. 
Windermere, lately carrying on business at 
Crescent Road, Windermere (in co-partnership) 
as J. K. Thornborough & Co., electricians.— 
Trustee, Mr. W. G. Pearson, 16, Cornwallis 
Street, Barrow-in-Furness, - Official Receiver, 
released August 26th. ; 


W. Cornell, electrical engineer, builder and 
decorator, 33, Golden Manor, Hanwell, W.7. 
lately carrying on business at 33, Holland Street, 
Kensington, London, W.8.—Trustee, Mr. L. A. 
West, Bankruptcy Buildings, Carey Street. 
London, W.C.2, Senior Official Keceiver, 
released August 26th. 


Ext 
F 
Tel 
Tel 


943 January 22, 1943 ; ELECTRICAL REVIEW 


‘apital, 
R 
Paid. 
and = 


Ltd.— 
dated 
n up. 


paid. 

» 
apital, 
ember 

paid, | 


£1,500 
dated 
£1,500 


Supoly, Up to 50 H.P., 400/440 VOLTS 


Nil. 


20,00 ASTON, BIRMINGHAM 6 


up. Air Break Rotor 
Nil. and Stator Starter 
Sales Headquarters : 


BRETTENHAM HOUSE, LANCASTER PLACE, W.C.2 


>nture, 
g and 
icalled 


Meath 
“FOR TRUING COMMUTATORS 


dated 
ember 

Com- 
y 6th, 


MARTINDALE 


by the 


endal, 
Street, 
ess at 
srship) 
ans.— 
1wallis 
ceiver, 


Cut copper, brass and 
steel without clogging. 
Edges of every bar left 
clean; no dragging of 
copper. Save 75% of 
time and cost of turning 
commutator in fathe. 
Give longer life to 
motors, etc. 


| COMMSTONES 


Over 50 sizes always 
in stock, in 3 grades: 
coarse, medium and fine. 
20 different types of 
handle. 


Over 25,000 regular 
users all over the world. 


MARTINDALE ELECTRIC CO. LTD., Westmorland Road, LONDON, N.W.9 


Telephone : Colindale 8642-3 


Telegrams : Commstones, Hyde, London HO 
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STOCKS AND SHARES 


TUESDAY EVENING. 


HE rapid pace at which Stock Exchange 
markets were running has_ received 
something of a check. Of the abund- 

ance of money still requiring to find a per- 
manent home, there is no doubt. Stock 
Exchange members are literally bombarded 
with requests for suggestions and for offers of 
stock suitable for the employment of capital. 
Every now and then, however, a pause occurs 
in the demand, and. prices slip back from the 
best levels previously touched. This applies 
to practically all the markets. 

British Government securities and other 
gilt-edged issues have receded to a minor 
extent; radio shares, in which a fairly large 
speculative account had been built up, gave 
way sharply. The generality of good class 
industrial shares are unaffected by the set- 
back in the more active and popular descrip- 
tions. The electricity supply group, for 
instance, shows more than a dozen rises, 
mostly of 6d. apiece. 


Many Rises in Prices 


After mentioning that Stock Exchange 
markets have been checked in their upward 
course, it may appear paradoxical to indicate 
that the advances in our present price-lists 
number about sixty. The falls can be counted 
on the fingers of one hand—the thumb 
excluded. The principal rise is one of 50 
points in British Electric Traction deferred. 
This carried the price to 1075. Thomas 
Tillings advanced to 52s. 3d. West Ridings 
to 39s. Local supporters came forward to 
take Bristol Trams and, as a consequence, the 
price went up to 50s. bid. The only dull spot 
in this market is Brazilian Traction, the shares 
reacting to 223. 


Equipment and Manufacturing 


Ever Ready 5s. shares gained 3s. with a rise 
to 39s. The company is known to be very 
busy in its battery and other branches. 
Maintenance of the 40 per cent. dividend is 
regarded as assured. At the present figure, 
the shares still pay over 5 per cent. on the 
money. Callender’s are 1s. better at 77s. 9d. 
These and British Insulated return rather less 
than 4 per cent. to the buyer of to-day. 
Henley’s at 23s. 6d. show a yield of 44 per 
cent. Greenwood & Batley continue their 
advance, the high yield attracting notice. 
British Vacuum Cleaners at 21s. 6d. are Is. 
up. Vague talk of a possible dividend increase 
caused English Electric to be advanced 2s. to 
47s. Crompton Parkinsons have put on 
2s. 6d. at 26s. 6d. Enfield Cables rose to 
59s. 3d. Crabtrees at 38s. have improved by 
Is. 6d. Reyrolle at 64s. 6d. are up Is. 9d. 
Johnson & Phillips are 6d. up at 63s. 6d. A 
gain of 2s. 3d. took Lancashire Dynamo to 
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78s.9d. Telephone shares are a good market. 
Automatic Telephones are better at 55s. Hall 
Telephones hardened to 23s. 3d., and Tele- 
phone Rentals to 10s. 9d. Oriental Tele- 
phones are ex £1 per share (free of income 
tax) returned to shareholders. Allowing for 
pag deduction, the price is Is. 6d. better at 
9s. 6d. 


Home Railways Advance 


The Home Railway position is again better. 
Investment has been taking a hand in the 5 per 
cent. preferred stock of the Southern Railway, 
the price of which has risen 14 to 784. The 
5 per cent. preference which now stands at 
1184 appears to be out of line with that of the 
preferred stock although from the security 
point of view the two issues are not com- 
parable. The 5 per cent. preference is a 
trustee stock ; the 5 per cent. preferred may 
be regarded as something of a speculation. 
The rise since the beginning of the year 
amounts to 44 points, but even at 80 the return 
would still be 64 per cent. on the money. 
London Passenger Transport C stock has 
improved to 57 and, as is usual in these cir- 
cumstances, each rise seems to have the effect 
of bringing in a fresh set of buyers. The 
Board’s prior-charge stocks are 2 to 3 points 
higher, following upon rises of similar extent 
last week. 


Westinghouse Brake 


Shareholders in the Westinghouse Brake & 
Signal Co. received a pleasant surprise in the 
shape of an additional 24 per cent. cash bonus 
when the usual dividend of 10 per cent. was 
declared last week. For three years past, the 
company paid an annual 10 per cent. dividend. 
The directors have pursued a very conservative 
policy in the matter of distribution of profits. 
The latter have increased to an extent which 
fully warrants the 124 per cent. new declared 
for 1942. Following a rise of 3s. 9d., to 
61s. 3d. in Westinghouse Brake, the price of 
Consolidated Signal. shares advanced to £5. 
The latter company has been paying 17 per 
cent. dividends but, with the Westinghouse 
Brake increase, its shares should receive, it is 
estimated, about 24 per cent. Consolidated 
Signal holds £390,000 of the Westinghouse 
Brake stock. 


Wireless & Cable 


The only department to show weakness is 
that for radio shares. This is no more than was 
to be expected, considering the velocity and the 
extent of the rises during the previous fort- 
night. E. K. Cole had risen 8s. 6d. in that 
period, so that a reaction of 2s. 3d. to 2ls., 
may be deemed natural. Electric & Musical 
Industries had gone ahead almost as abruptly, 
though not to the same extent. Here the fall 
is ls. to 21s. 6d. But Pye deferred, neglected 


(Continued on page 131) 
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ELECTRICAL INVESTMENTS 


Prices, Dividends and Yields 


Dividend Middle 


Price Rise 
Company Pre- Jan. or 
vious Last 19 Fall 


Dividend Middle 

—_——_ Price Rise 
Company Pre- Jan. or 

vious Last ‘Fall 


Home Electricity Companies 


Pournemouth and 
Poole .. oe 
British Power and 
Light .. 
City of London .. 
Clyde Valley 
County of London 
Edmundson’s : 

7% Pref. 

oe 
Elec. Dis. Yorkshire 
Elec. Fin. and Se- 

curities 
Elec. Supply Cor- 

poration oe 
Isle of Thanet 
Lanes. Light and 

Power .. 
Tlanelly Elec... 
Lond. Assoc. Electric 
London Electric .. 
London Power Red. 

Deb... 
Metropolitan E.S. 
Midland Counties 
Mid. Elec. Power. . 
Newcastle Elec. .. 
North Eastern Elec. 

Ordinary 

7% Pref. 
Northampton 
Notting Hill 6% 

Pref. (£10) 
Northmet Power : 

Ordinary as 

6% Pref. 
Richmond Elec. .. 
Scottish Power .. 
Southern Areas .. 
South London .. 
West Devon 
West Glos. 
Yorkshire Elec. .. 


Overseas Electricity Companies 
Atlas Elec. . Nil Nil 4/9 +3d. 
Calcutta Elec. .. 7* 33/6 +4-2/- 
Cawnpore Elec. .. 10 10 +6d. 
East African Power 7 7 ai 
Jerusalem Elec... 7 
Kalgoorlie (10/-).. 
Madras Elec. ° 
Montreal Power .. 1} 

Palestine Elec.“A’’ Nil 

Perak Hydro-elec. 6 
Shawinigan Power §83cts. 90cts. 
Tokyo Elec.6%.. 6 6 
Victoria Falls Power 15 15 
Whitehall Inv. Pref. 5 5 


or, 


7h 
6% 


Public Boards 


Central Electricity : 
1955-60 (Civil 
Defence) 
1955-75 
1951-73 
1963-93 
1974-94... 
London Elec.Trans. 
Ltd. .. 
London & Home 
Counties 1955-75 
Lond. Pass. Trans.: 
A 
B 
Cc 
WestMidlandsJ.E.A. 
1948-68 


Telegraph and Telephone 

Anglo-Am, ‘Tel. : 

Pref, 

Def. 
Anglo-Portuguese 8 
Cable & Wireless : 

5} Pref. OF 

Ord. 
Canadian Marconi $1 Nil 
Globe Tel. & Tel. : 

Ord. 83? 

Pref... 
Great Northern'Tel.: 

(€10) .. 
Inter. Tel. & Tel... 
Marconi-Marine .. 7 31/6... 
Oriental Tel. Ord. 39/6xd+ 1/6 
Telephone Props. i 13/3 
Tele. Rentals(5/-) 10/9 4-0. ! 


Traction and Transport 

Anglo Arg. Trans, : 

First Pref. (£5) = Ni Nil 5/- 

4% Ince. a i Nil 13 
Brit.Elec.Traction: 

Def. Ord. ws 45 

Pref. Ord. 
Bristol Trams 
Brazil Traction .. 
Calcutta Trams .. 
Cape Elec. Trams 
Lancs Transport. . 
Mexican Light : 

1st Bonds 
Rio 5% Bonds 
Southern Rly. : 

5% Prefd. 

5% Pref. 
T. Tilling.. 10 
West Riding a» 20 

(Continued on nert page) 


* Dividends are paid free of Income Tax. 
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Middle 
Price Rise Yield 
p.c. 


Dividend 
Pre- Jan. or 


Compan; 
ied vious Last 19 Fall 


Middle 
Price 
Company 


Equipment and Manufacturing 


Aron Elec. Ord... i} 10 
Assoc. Elec. : 

Ord. 10, 

Pref. . 8 
automaticTel. 12} 
Babcock & Wilcox 11 
British Aluminium = 10 
British Insul. Ord. 20 
British Thermostat 

18} 
British Vae. C leaner 

(5/-) . 

Brash Ord. (5/—) Nil 
Callender’s 15 
ChlorideElee.Storage 15 
Cole, K. (5/-) 
Vonsolidated Signal 17 
Crabtree (10/-) .. 174 
Crompton Parkinson 
Ord. (4/-) 
E.M.1. (10/-) 
Elec. Construction 
Enfield Cable Ord. 
Elecl. Switchgear 

(10/-) .. 
English Electric .. 10 
Ensign Lamps (5/-) 25 
Ericsson Tel. (5/-) 
Ever Ready (5/-) 40 
Falk Stadelmann 74 
Ferranti Pref. 7 
G.E.C. : 

Pref. .. 64 

Ord. oe oo 


& 


NOWwe 


12} 


Nowartace 


_ 


o> 


Greenwood & Batley 
HallTelephone(10/-) 
Henky’s (5/--) 

44% Pref. 
Hopkinsons 
India Rubber Pref. 
Tntl. Combustion 
Johnson & Phillips 
Lancashire Dynamo 
Laurence,Scott(5/—) 
London Elec. Wire 
Lucas, J. .. as 
Mather & Platt .. 
Met.Elec.CableP ref. 
Murex ee 
Pye Deferred 
Revo (10/-) 
Reyrolle .. 
Siemens Ord. 
Smith, S. (1/-) 
Strand Elec. (5/-) 
Switchgear & Cow- 

ans (5/—) 
T.O.C. (10/-) 
T.C. & M.. 
‘Telephone Mig. 
Thorn Elec. (5/-) 
Tube Investments 
Vactrie (5/-) 
Vickers (10/—) 
Ward & Goldstone 

(/-) .. 
Westinghouse Brake 10 
WalsallConduits(4/-) 55 
West, Allen (5/-) 7k 


ee 
te 
tom 


DIF NMA GL 


Ne Swas 


7 
1 
6 
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* Dividends are paid free of Income Tax. 


Stocks & Shares (Continued from page 129) 


in the previous rush to buy other shares in the 
group, have come to the front with a rise of 
Is. 9d. to 21s. 3d. After all, Pye deferred 
yield £5 17s. 8d. per cent. at their advanced 
price, whereas E. M. I. and E. K. Cole return 
but 27s. 8d. and 23 per cent. respectively. 
Amongst other shares to give way from their 
recent best are Philco, Cossor and Scophony. 
Canadian Marconis, sharing in the present 
popularity of dollar shares, are Is. to the 
good at 7s. 6d. Cable stocks show further 
rises, the ordinary being 14 higher at 78. 
Another gain of Is. 6d. has lifted Anglo- 
Portuguese Telephones to 24s. 6d. Both the 
Anglo-American Telegraph issues stand 
higher on the week. 


Hydro-Electric 


Something of a gamble has sprung up in 
the dollar shares of the Hydro-Electric and of 
International Holdings, both American com- 
panies. The price of the former shares, which 
was 34 a few weeks ago, is now almost ‘double 
that figure. But Holdings have varied com- 
paratively little. It is said that the companies 


are largely interested in the stock of American 
industrial concerns. As it is possible to buy 
a lot of shares for a comparatively modest 
outlay of money, the rise in Hydro-Electrics 
attracted a good deal of attention. 

Maximum Prices ? 

The principal of minimum prices is well 
known to the Stock Exchange and to its clients. 
An institution of long standing, the system has 
proved its value on a good many occasions, 
serving to maintain public confidence and to 
prevent deliberate or necessitous sales of 
stock at knockout prices. Nowadays, there is 
some talk of the desirability of introducing 
maximum prices, with the intention of putting 
a further stop to the speculative enterprise 
which of late months has shown itself in a 
consistent advance in prices throughout 
various Stock Exchange markets. 

How this would work out in practice nobody 
can foresee, but one consequence would be 
obviously a contraction of business and an 
addition to the difficulties which investment 
has nowadays under current conditions of 
obtaining any sort of selection suitable for its 
purpose. 


Rise Yield 
or p.c. 
vious Last Fall 
£ s. d. : 
5 14 4 
= 
ield 39/- .. 420 
49/8 +94. 4 9 3 
49/6 .. 41211 
we .. 512 1 
21/6 +1/-3 9 9 
6/9 .. 412 4 
5 0 21/3 —-2/3 2 7 0 
100/- +3 8 8 O 
26/6 +4 
21/- —1/6 
40/— .. 10 12/6... 
10 47/6 .. 
47j- +2/- 20 19/-  —64d. 
20 92/6 +6d. 
46/3 +} Nil 9/3 +9d. 
39/- +3/- 10 19/- 49d. 
ies 28/9... 20 206 .. 7 
123 61/8 4 7 
86/- .. 74 6/6 .. 5 
7 0 
13 3 
is: @ 
] 
00 
15 
9 0 
73 
4 5 
16 
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NEW PATENTS 


Electrical Specifications Recently Published 


The numbers under which the specifications will be 
printed and abridged are given in parentheses. 
Copies of any specification (1s. each) may be 
obtained from the Patent Office, 25, Southampton 
Buildings, London, W.C.2. The superseded 
application numbers are omitted except where 
specifications have been advertised in the Journal 
under those numbers as open to public inspection 
under Sec. 91 (4) of the Patents Acts. 


JAX Electric Furnace Corporation.—-** Elec- 
tric induction furnaces.”” September 19th, 
1941. (550304.) 

Asea Electric, Ltd., and J. B. Olley.— 
‘* Method of and means for jointing cables and 
wires.” August 26th, 1941. (550267.) 

Automatic Telephone & Electric Co., Ltd.— 
Telephone systems.” 8082/41. August 26th, 
1940. (550235.) “‘ Telephone systems.” 14892/42. 
August 26th, 1940. (550244.) 

Automatic Telephone & Electric Co., Ltd., 
and S. R. Smith.—‘‘ Epicyclic gearing suitable 
for the control of adjustable condensers.” 
June 27th, 1941. 

Automatic Telephone & Electric Co., Ltd., 
R. Taylor and G. T. Baker.—** Electrical 
signalling systems utilising trains of impulses 
ae purposes.’ April 28th, 1941. 
( 

Bakelite, Ltd., A. Lloyd, N. W. Knewstubb 
and C. D. Philippe.—‘* Moulding of articles 
ee compositions.” June 27th, 1941. 
( 

a. A Brassert & Co., Ltd., and R. Nissim.— 
“* Furnaces.” February 13th, 1942. (550204.) 
arc furnaces.” ‘May 2nd, 1942. 

British Thomson- Houston Co., Ltd.—*‘ Elec- 
tric switchgear.” 3077/42. March 11th, 1941. 
(550207.). ‘‘Electric fluid blast circuit-breakers.”” 
16207/41. December 19th, 1940. (5 
Electric-discharge lamp circuits.” 
January 27th, 1941. (550308.) ** Electric- 
discharge lamp circuits.” 1072/42. January 
27th, 1941. (550309.) ‘* Current transformers.” 
3222/42. March 13th, 1941. (550311.) 

British Thomson-Houston Co., Ltd., and 
E. C. Barwick.—‘‘ Dynamo-electric machines.” 
June 30th, 1941. (550255.) 

Thomson-Houston Co., Ltd., and 

Ruff.—* Photo-electric cell construction.” 
18th, 1940. (550318.) 


Brookhirst Switchgear, Ltd., J. O. Knowles, | 


M. N. Humphreys and J. S. Davies. —‘* Electro- 
devices.” June 26th, 
1941. (550226.) 

—‘ Tool for use in electric wiring.” 
October 25th, 1941. (550293.) 

Dorman & Smith, Ltd., T. Atherton and J. 
Lund.— Electric fuses.” September 2nd, 
1941. (550268.) 

Duratube & Wire, Ltd., and J. Veit.— 
“*Manufacture of insulated conductors or 
other coated bodies.” March 25th, 1941. 
(550246.) 

Electrical Research Products, Inc.—‘‘ Ther- 
mionic amplifiers.” 10037/41. August 15th, 
1940. (550340.) 


F. H. Foster and Butterley Co., Lid.— 
machinery.” September 23rd, 
1941. (550275.) 

C. J. Galpin.—‘* Generation and/or modula- 
tion or control of electrical frequencies,” 
August 8th, 1941. (550342.) 

S. H. Gordon, W. H. Millwood and W. Ff. 
Young.—* Electric flash welding machines,” 
December 17th, 1940. (550319.) 

Hitchcock.—“ Permanent-magnet elec. 
tric motors.”” May 22nd, 1941. (550249.) 

Landis & Gyr. Soc. Anon.—* Remote 
control installations.” 8520/41. July Sth, 1940, 
(550335.) 


B. J. Legg (Industries), Ltd., and B. J. Lege. — 
ae Electric soldering irons and like heating 
irons.” July 3rd, 1941. (550333.) 

Lorant & Co., _Ltd., and J. W. Bridgland.— 
** Electric pens.” "December 22nd, 1941. 
(550302.) 

Philips Lamps, Ltd. (Naamlooze Vennoot- 
schap Philips’ Gloeilampenfabrieken).—*‘Devices 
for ascertaining the energy delivered or absorbed 
by a piston engine.” November Sth, 194], 
(550294.) 

Siemens Bros. & Co., Ltd., and D. L. Clay.— 
systems.” August 8th, 1941. 

Standard Telephones & Cables, Ltd. (Inter- 
national Standard Electric Corporation).— 
““Repeater and remote control systems.” 
February 6th, 1942. (550310.) 

R. M. Storer.—‘ Ice for refrigerators.” 
June 27th, 1941. (550241.) 

Stratford Engineering, Ltd. nll Electrolytic 
cells suitable for the electrolysis of brine.” 
August 28th, 1940. (550258.) 

Tomlinson (Union Switch & Signal 
co) ). ™. Means for releasably securing electric 
relays and the like to supports.”’ June 24th, 
1941. (550196.) 

Varley 7 Accumulators, Ltd., L. Fuller 
and H. D. Lark.—‘ Electric Storage batteries.” 
July 4th, 1941. (550334.) 

S. F. Warren (International Resistance Co.). 
—‘ Adjustable electric resistors.’ 8976/41. 
July 16th, 1941. (Convention date not granted.) 
(550336.) 

Western Electric Co., Inc.—‘* Switching 
——- particularly for automatic telephones.” 
3336/42. February 8th, 1941. (550210.) 

Westinghouse Electric International Co.— 
“* Electric relay or indicator devices.” 6447/42. 
May 20th, 1941. (550217.) 

Wiesmann.—‘* Wiring conduit and 
wire distribution system.” June 30th, 1941. 
(550330.) 

Sheep Shearing Machine Co., 
and H. J. Macnamara. —* Insulating supports 
for electric conductors.” June 30th, 1941 
(550254.) 


Imports into British Guiana 
During the first nine months of 1942 elec- 
trical apparatus valued at 199,619 dollars was 


imported into British Guiana. The total for 
~ corresponding period of 1941 was 279,500 
ollars. 
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Contracts Open 


Where ‘‘ Contracts Open”? are advertised in our 
“ Oficial Notices” section the date of the issue 
is given in parentheses. 


Australiaa—New ‘“SouTtH WaALEs.—Sydney 
County Council. March 25th. 22-kV metal- 
clad neutral switching equipment (Spec. 610). 

June 24th. Steam generating plant 
Pyrmont power station, section B. (Spec. 650). 

July 8th. 50,000-kW steam turbo-alternator 
set for Pyrmont (Spec. 651). 

VicToRIA.—State Electricity Commission. 
March 3rd. 132- and 66-kV outdoor switchgear 
and accessories (Spec. 42- oh 2). 

April 14th. Compound-filled 22-kV_ switch- 
gear with all accessories (Spec. 42-43/41). 

COMMONWEALTH. — P.M.G.’s_ Department. 
February 9th. Transformers (Sch. C.4006). 

February 16th. Telephone parts and acces- 
sories (Sch. C.4003). 

February 22nd. Induction coils (Sch. C.3990). 

March 4th. Braided switchboard cable 
(Sch. C.4013). 


Bootle—January 30th. Borough Council. 
Electric lamps (Form No. 14). Forms of tender, 
etc., from W. A. Harrison, borough engineer, 
Town Hall. 


Manchester.—January 29th. Electricity De- 
partment. Ash sluicing plant, telphers, etc. 
(January 15th.) 


Tottenham.—February 12th. Borough Coun- 
cil. Electric lamps (Schedule No. 20). Forms 
of tender on —_— to E. Townson, town 
clerk, Town H 


Orders Placed 


Australia.—Commonwealth Department of 
Supply and Development. Accepted. Refrig- 
erators (Reg. 8233, £512 Sch. 62431, £1,283).— 
British General Electric Co. Pty., Ltd. Batteries 
eg £522).—Exide Batteries of Aust. 
ty., . 

New SoutH WALEs.—Department of Public 
Works. Accepted. Electric passenger _ lift, 
mining museum (£1,330). — Waygood- Otis 
(Aust.) Pty., Ltd. 

Sheffield.—Electricity Committee. Accepted. 
Automatic voltage regulators for two_turbo- 
alternators (£1,057). — Metropolitan-Vickers 
Electrical Co. 


for 


Contracts in Prospect 


Particulars of new works and building schemes for 
the use of electrical installation contractors and 
traders. Publication in this section is no guarantee 
that electrical work is definitelv included. Alleged 

inaccuracies should be reported to the Editors. 

Berkhamsted.—British Restaurant at Town 
Hall (£1,180) ; surveyor’s Office, Northchurch, 
Berkhamsted. 

Bishop Auckland (Co. Durham).—British Res- 
taurant in Queen’s Road; surveyor, Urban 
Council Offices. 
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CONTRACT INFORMATION 


Accepted Tenders and Prospective Electrical Work 


Brandon (Co. Durham).—British Restaurants 
at Broompark and South Ward; U.D.C. 
architect. 


Cambridgeshire.— Additions and alterations to 
Union Lane Institution, Cambridge (£1,351); 
county architect, Shire Hall, Cambridge. 

Chelmsford.—British Restaurant, Tunman 
Mead site; V. J. Willis, borough surveyor. 

Chesterfield. Boiler house, Wheatbridge 
Mills; Robinson & Sons, Ltd. 

Hostel, Holly House (£1,500); 
engineer. 

Coventry.— Homes for aged persons; D. E. E. 
Gibson, city architect. 

Douglas (I. of M.).—Operating theatre, Noble’s 
Hospital; governors. 

Projector and winding rooms, Gaiety Theatre; 
Palace & Derby Castle, Ltd. 

Ealing.—Hostel for children; C. W. Seddon, 
borough engineer, Town Hall, W.5. 

Edmonton.—Nursery, Grove Street (£2,234); 
borough engineer, Town Hall, Edmonton, N.9. 

Enfield.—Mission church, Lincoln Road ; 
W. Swinburne Smith. 


Essex.—Elementary schools (3,000 children), 
os area ; county architect, Chelms- 
ord. 

Folkestone.—Shelter | accommodation at 
schools; borough surveyor. 


additions; J. & J. Neill, 
td. 


borough 


Gloucestershire. — Temporary 
Bishops Cleeve School, 
architect, Gloucester. 


Grantham.—Extension of maternity accom- 
modation at Grantham Hospital (£1,000); P. A 
Benn, borough surveyor, Guildhall. 


Halesowen.—Fire station; G. H. Spurr, 
borough surveyor, Council House. 


Hebburn.—Houses; U.D.C. surveyor. 


London.—CAMBERWELL.—Nursery, Dog Ken- 
nel Hill (£2,503); W. J. Mitchell & Son. 

PECcKHAM.—Nursery, Park Road (£2,338): 
John Harrison, Ltd. 

LEwisHAM.—Reconditioning damaged houses ; 
borough engineer. 


Manchester.—Licensed premises, Bury New 
Road, Cheetham; Architect’s Department, 
Manchester Brewery Co., Ltd., Eccles New 
Road, Salford, 5 

Additions, including dormitories, garage, etc., 
at Northenden; H. S. Fairhurst & Son, archi- 
tects, 55, Brown Street, Manchester, 2. 


Market Drayton.—Fire station; J. G. Bailey, 
surveyor, Town Hall. 
_ Montgomery.—Fire 
gineer. 
Newcastle-on-Tyne.—Extensions and altera- 
tions to the Princess Mary Maternity Home, 
North Road; W. Stockdale, 81, Howard Street, 
North Shields. 


classrooms, 
Cheltenham; county 


Station; borough en- 


| 
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Additions to premises ; Domestos, Ltd., 


Ballast Hills. 


Newport Pagnell.—Houses for land workers; 
R.D.C. surveyor. . 


Northumberland.—Extension of canteen at 
Ashington Hurst Park Senior School (£1,048); 
J. T. Fletcher, builder, Ashington. 

Cooking depot at Pegswood (£880); R. C. 
— builder, Rowlands Gill, Co. Dur- 

am. 


Northwich.—Houses, Dean Street estate; F. L. 
James, surveyor, Council House. 


Oldham.—Houses, Stoneleigh, Abbeyhills, 
Greenacres, etc.; S. C. Hardy, borough en- 
gineer, Municipal Offices, 75, Union Street. 


Oxford.—Hut lecture room block, Municipal 
College site (£950); Benfield & Loxley, builders, 
Bullingdon Road. 


Penketh.—Club for British Legion; G. M. 
Coulson, secretary, 7, Sandy Lane, Penketh, 
near Warrington. 


Pensnett.—Church ; Rev. G. H. Maydew, 
Vicarage, Pensnett, near Dudley. 


Prudhoe.—Communal feeding centre at Mick- 
ley; surveyor, U.D.C. Offices. 


Runcorn.— British Restaurant, Stockton Heath; 
builder, Walton Road, Stockton 
eath. 


Saddleworth.— British Restaurant, Uppermill ; 
B. Castle, surveyor, Council Offices, Uppermill, 
Saddleworth, near Oldham. 


Salford.—Canteen cooking centre, Broughton; 
W. A. Walker, city engineer, Bexley Square. 
Extensions to Sailors’ Rest ; Rev. F. M. H. 
a. The Jutland Sailors’ Rest, Trafford 
oad. 


Sheffield.— Adaptation of premises in Surrey 
Street as Town Hall annexe ; W. G. Davies, 
city architect, Town Hall. 


Stockport.—New Dialstone Hotel; F. Robin- 
son, Ltd., Unicorn Brewery, Stockport. 


Stone.—British Restaurant at Market Hall; 
A. B. Hutchinson, surveyor, Council Offices. 


Stretford.—Restaurant, Ashburton Road ; 
borough engineer. 

Sawmill extensions, Elevator Road; G. Mason 
& Co., Ltd 


Sunderland.—Workshop at Technical College 
(£4,887); J. Potts & Son, architects, John Street. 


Swansea.—Erection of kitchen at Gors; E. 
Morgan, borough architect, Guildhall. 


Wallsend-on-Tyne.—Nursery at Howdon; J. 
A. Blench, borough engineer, Town Hall. 

Extensions to garage and works; Purdie, 
Lumsden & Co., 25, Oxford Street, Newcastle-on- 
Tyne. 

Walsall. —Rebuilding works, 
depot (£2,220); borough engineer. 

Warrington.—Houses ; J. Y. Hughes, borough 
surveyor, Bank Park. 

West Ham. — Nursery, Plaistow Road ; 
borough engineer, Town Hall, E.15. 

West Lancashire.—Houses for R.D.C.; R.- 
Rosbotham, surveyor, Council Offices, Derby 
Road, Ormskirk. 
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Forthcoming Events 


Institution of Electrical Engineers.— Monday, 
senor 25th, 5.30 p.m. Informal discussion 
** Electric Power in Plating Plants,” to be 
aaeued by Dr. J. Kronsbein. (Joint meeting 
with Electrodepositors’ Technical Society.) 
Thursday, February 4th, 5.30 p.m. Papers : 
“General Factors affecting the Uniformity of 
Tariffs,” by Mr. C. T. Melling, and ‘* Towards 
the ‘Correct’ Domestic Multi-part Tarit!.~ 
by Mr. P. Schiller. 

North Western Centre. —Saturday, January 
23rd, 2.30 p.m. Engineers’ Club, Manchester, 
Paper : ‘ Standardisation as applied to In- 
dustrial Electrical Instruments,’ by Lieut.-Col. 
K. Edgcumbe, T.D. 

North-Eastern Centre.—Monday, February 
8th, 6.15 p.m. Neville Hall, Westgate Road, 
Newcastle-upon-Tyne. Paper : “A Survey 
of Electrical Sheet Steels for Power Plant, and 
the Factors Affecting their Magnetic Properties, ? 
by Dr. F. Brailsford. Students’ Section.— 
Friday, January 29th, 6. 30 p.m. Neville Hail. 
The Students’ Lecture on * Telecommunications 
of the Future,” by Dr. W. G. Radley. 

Bristol Students’ Section.—Friday, January 
29th. Bath. Paper: ‘‘Some Aspects of 
Switchgear Practice,” by Mr. J. Fitzpatrick. 

London Students’ Section.—Monday, February 
Ist, 7 p.m. Address by the President, Professor 
C. L. Fortescue, on *‘ The Relation Between 
Subsequent Career and the Form of Pre- 
liminary Training.” 

Association of Mining Electrical and Mechanical 
Engineers.— South Wales Branch.——Saturday, 
January 23rd. Cardiff. Paper: ‘* Electrical 
Breakdowns, Causes and their Prevention,” 
by Mr. W. Todd. - 


British Institution of Radio Engineers.— 
Saturday, January 23rd, 3 p.m. _ Institution of 
Structural Engineers, 11, Upper Belgrave Street, 
S.W.1. Paper: ‘‘ Modern Condenser Tech- 
nique,” by Mr. J. H. Cozens, B.Sc., A.M.I.E.E. 


Institute of Fuel.—-Friday, January 29th, 
2.30 p.m. Geological Society’s Rooms, Bur- 
lington House, W.1. ‘* Fuel Economy in connec- 
tion with Shell Boilers,” by Mr. S. N. Duguid. 


TRADE MARK 
APPLICATIONS 


ECENT applications for British trade marks 

include the following, objections against 

which may be entered within a month 
from January 13th :— 

PERMALI. No. 618,068. Class 17. Insulators 
and insulating materials (all for sale in the 
United Kingdom or for export to the Dominions, 
British Protectorates, British Protected States and 
any territory under the suzerainty of His 
Majesty) but not including electric insulators of 
ceramic material.—The New Insulatign Co., 
Ltd., 125, Bristol Road, Gloucester. To be 
associated with No. 511,891 (2723) iv. (By 
consent). 

DurRasLeevex. No. 621,013. Class 17. In- 
sulators in the form of sleevings. Duratube & 
Wire, Ltd., 16, Hanworth Road, Feltham, 
Middlesex. To be associated with No. 619,594 
(3364) ix and others. 
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